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EFFICIENCY ! ! 

Ever the Goal of the Progressive 
^ Manufacturer 

EFFICIENCY!! 

Ever the Need of the 
Service Man 

EFFICIENCY!! 

Ever Necessary to 
Flawless Reception 
in the Home. 
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Gives this and more.. ..With 
Radio's Premier Tube Developments 

TRIPLE-TWIN - TELEVISION » FOTO-LECTRIC 

TUBES 



Write for latest free bulletins — Turn to Page 192A 
for our Card — Keep up with progress by contact with 
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230-240 NO. NINTH *T. BROOKLYN, N Y 
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WIN FAME ' FORTUNE 



RADIQ/ 

Don't spend your life slaving away in some dull, hopeless job! Don't be sat- 
isfied to work for a mere $20 or $30 a week. Let me show you how to make 
money in Radio— the fastest-growing, biggest field on earth! 

JOBS LEADING TO SALARIES 
OF $50 A WEEK AND UP! 

Jobs as Designer, Inspector and Tester as Radio Salesman and in Service 
and Installation Work— as operator or Manager of a Broadcasting Station- 
as Wireless Opera tor on a Ship or Airplane, as a Talking Picture or Sound Ex- 
pert — HUNDREDS of OPPORTUNITIES for fascinating, well-paid Jobs! 

10 Weeks of Shop Training 
At Coyne in Chicago 



You are given a thorough train- 
ing in Radio at Coyne — in 10 
short, pleasant weeks by 
actual work on real Radio, Tele- 
vision and Sound equipment. 
We don't waste time on useless 
theory. We give you the prac- 
tical training you will need. 

All Practical Work at Coyne 

You are not trained by book study 
at Coyne. We train you on a great 
outlay of Radio, Television and 
Sound equipment— on scores of 
modern Radio Receivers, huge Broadcast- 
ing equipment, the very latest Television 
apparatus, Talking Picture and Sound Re- 
production equipment, Code Practice 
You don't need advanced 



you — right here in the Coyne Shops 
—the actual practice and experience 
you'll need. 

TELEVISION 

Is Now Here! 

And TELEVISION is already here! Soon 
there'll be a demand for THOUSANDS of 
TELEVISION EXPERTS! The man who 
learns Television NOW can have a real 
future in this great new field. Get in on 
the ground-floor of this amazing new Ra- 
dio development! Learn Television at 
COYNE on the very latest, newest 
Television equipment. 



man. Kere is a great new field of Radio 
that has just started to grow ! Prepare 
NOW for these marvelous opportunities! 
Learn Radio Sound Work at Coyne, 
on actual Talking Picture and Sound 
Reproduction equipment. 

Coyne is 32 Years Old 

You get Free Employment Help as 
long as you live. And if you need part- 
time work while at school to help pay ex- 
penses we'll gladly do all we can to get it 

lor you if you will tell us your problems. Coyne is 
32 years old! Coyne training is tested — proven be- 
yond all doubt. You can find out everything ABSO- 
LUTELY FREE. JUST MAIL COUPON FOJ\ 
MY BIG FREE BOOK, tellinfc all about jobs— 
salaries— opportunities. Mail the coupon— NOW! 



Talking Pictures 

A Great Field 



r^l. C. LEWIS, President 1 

I Radio Division, Coyne Electrical School I 

1 500 S. Paulina St, Dept. 62-8H Chicago, III. 



Talking Pictures and Public Address 
Systems offer thousands of golden 
opportunities to the Trained Radio 



equipment, etc, 

education or previous experience. We give 
H. C. Lewis, Pres. HttdtO DtVtStOtt Founded 1899 

Coyne Electrical School 

500 S. Paulina Street Dept. 6Z-8H Chicago, Illinois 



Dear Mr. Lewis: — 

Send me your Big Free Radio Book and 
all details of your Special Offer. 
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MODERNIZING THE "Hl-Q 29" RECEIVER. About a 
"million" (more or less) owners of this popular Hammar- 
lund-Roberts set model are prospects for this simple 
conversion job. 

PROFIT VIA THE RADIO SERVICE LABORATORY. Few 
service organizations make any intensive effort to capi- 
talize on the money-making possibilities of their service 
equipment and personnel. However, one firm is doing 
this — profitably! 

AN UP-TO-DATE REFLEX RECEIVER. Using the new 
tubes, this instrument design exploits latent possibili- 
ties for extremely high efficiency with a limited number 
of tubes. 
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Be A Radio Expert 



J. E. Smith. President. 
National Kadio Institute, 
tue man who has directed 
the Home- Study training 
of more men for the 
Jtadio Industry than any 
other man in America. 



Many Make 

III 'Train %u at Home inHoar Sparelime 

/<vRADI0 -TELEVISION 'TALKING MOVIES 



HOO 

a 'Week 




Set Servicing 

Sparest imc set sen ic- 
ing pays many N.R.I, 
men *2tM» to $1,000 
a year. Full -time men 
make as much a $6$, 
$75, and $100 a week. 




Broadcasting 
Stationg 

Employ trained men 
continually for jobs 
paying up to $5,000 
a year. 




Ship 
Operating 

Radio operators on 
ship nee the world 
free and get pood 
pay plug expense*!. 
Hert s one enjoying 
shore leave. 



Aircraft 
Radio 

Aviation is need- 
ing niuro and more 
trained Kadio men. 
Opera to rs employed 
through Civil Serv- 
ice Co in ni i Kt« ion 
earn $l,t»20 to 
$2,X00 a year. 




Talking 
Moviei 

An invention made 
possible by Radio. 
Kmploys many well 
trained Radio men 
for jobs paying $75 
to $200 a week. 




Television 

The coming field 
of many great op- 
portunities is cov- 
ered by my course. 




If you are dissatisfied with your present job, if you are 
struggling along in a rut with little or in prospect, of 
anything better than a skinny pay envelope— clip trie coupon 
NOW. (hi my FRKK look on the opportunity in KADlO. 
Head how quickly you can learn at home in your spare time 
to be a Radio Expert — what good jobs my graduates have 
been getting — real jobs with real futures. 

Many Radio Experts Make $$0 to 
$IOO a week 

In alout ten years the Radio Industry has grown from 
$2,000,000 to hundreds of millions of dollars. Over 300.000 
jobs have been entiled by Ibis growth, ami thousands more 
will be created by its continued development. Many men 
and young men with the right training — the kind of training 
I give yon in the X.R.f. course — have stepped into Radio 
at two and three times their lorrner salaries. 

Get Ready Now for Jobs Like These 

Broadcast i ng stations use engineers, operators, station 
managers, and pay up to $5,000 a year. Manufacturers 
continually employ testers, inspectors, foremen, engineers, 
service men. buyers, for jobs paying up to $0,000 u year. 
R;ulio Operators on ships enjoy life, see the world, with board 
and lodiring free, and get good pay beside*. Dealers and 
jobbers employ service men. salesmen, buyers, manager*, and 
pay up to $100 a week. My l*>bk tells you about these 
and many other kinds of interesting Radio jobs. 

Many Make $5, $IO, $1$ a Week Extra 
in Spare Time Almost at Once 

The day you enroll with me I send you material which 
you should muster quickly for doing 28 jobs common in 



Special FREE Offer 

Act now and receive In addition to my hip free 
book, "Rich Rewards in Radio/* this Service 
Manual on D.C. A.C and Battery operated 
sets. Only my students could have this book 
in the past. Now readers of this magazine who 
mail the coupon will receive it free. Over- 
coming hum, noises of 
all kinds, fading signals, 
broad tuning, howls, and 
oscillations, poor dis- 
tance reception, dis- 
torted or muffled sig- 
nals, poor Audio and 
Radio Frequency ampli- 
fication and other vital 
information is con- 
tained in it. (Jet a free 
copy hy mailing the 
coupon. 



most, every neighborhood, for spare-time money. Throughout 
your course I send you information on servicing popular 
makes of sets! t give you the plans and ideas that have 
made $200 to $1,000 a year for N.U.I, men in their spare 
time. My course is f:nrious as the course that pays for 
itself. 

Talking Movies, Television, Short Wave Radio 
I Give You a Money Back Agreement 

Special training in Talking Movies. Television, and Home 
Television experiments. Short Wave Itadio, Radio's use in Avia- 
tion, Servicing and Merchandising Sets. Ilroadcasting. Com- 
mercial ami Ship Stations are included. I am sun that 
N.K.I, can train you satisf act only that I will agree in writing 
to refund every penny of your tuition if yon aire not satisfied 
with my lesson and Instruction Service upon completion, 

64-page Book of Information FREE 

(Jet your copy today. 1 t*s free to 
all residents of the United States 
and Canada over 15 years old. It 
tells you where Radio's >;ood jobs 
are, what they pay, tells you ahunit 
my Cniii*He, what others who have 
taken it are doing and making. 
Find out what Ibid in offers you 
without the slightest obligation. 
ACT NOW! 

J. E. SMTH. President 
National Radio Institute 

Dept. 2)X 
Washington, D. C. 



THIS COUPON IS COOD for 
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I Address 
! Citv 
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J, E. SMITH, President 

National Radio Institute, Dept. 2JX 

Washington, 1). C. 

Dear Air. Smith: I want to take advantage of your 
Special Offer. Send me your two l>ooks, "■Trouble Shoot- 
ing in IVC . A.C. and llattery Sets" and "'Rich Rewards 
in Radio." I understand this request does not obligate me. 
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a new Free service 

Booklets that will be mailed to you free if you send in coupon below 



60. THE NEW POWER1ZER 
M 1CROM1 KE 

Radio and public address engineers 
have long realized that some means would 
have to be devised to enable a speaker 
addressing an audience to move around 
freely, instead of remaining fixed in one 
position in front of a stationary micro- 
phone. They have met this problem 
with the design of extremely small 
"mikes" which fit in the lapel of the 
speaker's coat. One of the most success- 
ful instruments of this type, the new 
Power izer "Micromike," is described in 
an interesting bulletin of the above name. 
The folder emphasizes the fact that the 
Microniike is not a toy, but a carefully 
made, high quality microphone for serious 
use in radio, public address and home 
recording work. The item is of interest 
to radio Service Men and others who 
handle P.A. systems and associated voice 
amplifier equipment. Radio Receptor 
Company. 

61. THE AEROVOX RESEARCH 
WORKER 

The "Research Worker" is an excellent 
little house organ of the Aerovox Cor- 
poration and is issued every now and 
then, free of charge, to radio experi- 
menters, engineers and Service Men. If 
you want to have your name put on the 
mailing list, merely send in the coupon 
on this page. The publication runs from 
four to eight pages, and contains some 
really useful and practical information, 
mostly on fixed condensers and resistors 
of all types. Recent issues, copies of 
which are available for distribution, con- 
tain articles on the following subjects: 
The theory, operation and construction 
of the dry electrolytic condenser: A new 
type of inductance capacity reactance 
chart (which is well worth saving) 
Voltage divider circuits; and resistance- 
capacity filters for plate and grid circuits. 
The diagrams charts and tables are par- 
ticularly useful to the Service Man who 
has neither the time nor the inclination 
to work out mathematical formulas. 
Aerovox Corporation. 

62. RACON REPRODUCERS 

The increasing popularity of public ad- 
dress systems is inspiring loud speaker 
manufacturers to increased activity. 
More than a dozen distinctly different 
types of speakers are described and il- 
lustrated in the latest Racon catalog, 
which is both interesting and educational 
to the public«address technician. One of 
the outstanding reproducers illustrated in 
this catalog is a radial horn 43 inches 




READERS' 
BUREAU 

On this page are listed booklets, 
catalogs, pamphlets, etc., of Manu- 
facturers, Schools, Institutions, and 
other organizations, which may be 
of interest to readers of "Radio- 
Craft." The list is revised each 
month, and it will be kept as up-to- 
date and accurate as possible. In 
all cases the literature has been 
selected because of the valuable in- 
formation which the books contain. 

This Service ts absolutely free to 
all Readers of "Radio-Craft." 

Fill in and mail the coupon be- 
low; make sure that your name and 
address are included and are plain- 
ly written. Order by number only. 



wide and 50 inches high, which is de- 
signed to project aound over a complete 
circle of 360 degrees, distributing it with 
even intensity. It is particularly adapted 
to use on trucks and towers and in amuse- 
ment parks or other places where uni- 
form sound projection is necessary. A 
number of speaker units and accessories 
are also described. Racon Electric Com- 
pany, inc. 

63. THE AKAFORMER 

The Akaformer, described in this folder, 
is a coupling device that hooks right on 
to the aerial wire, and connects to the 
set through a shielded down lead. The 
combination tends to reduce noise in the 

l — 

| RADfO-CRAFT GO-66 | 

Readers Bureau 
| 96-98 Park Place, New York, N. Y. | 

J Please send me free of charge the fol- 
I lowing booklets indicated by numbers in 

the published list above: 

No ! 



Name 

Address 

City State 



set picked up by the usual lead in, which, 
running along the side of the building, 
is more readily affected by elevator 
motors, vacuum cleaners, dentists' drills 
and other electrical machinery than the 
Hat top section of the aerial proper. The 
device is inexpensive and is easily in- 
stalled, and is thereby a very profitable 
item for Service Men located in districts 
where artificial noise is very troublesome. 
Amy. Acevex & King, Inc. 

64. SYLVANIA RADIO TUBES 

So many new tubes have appeared dur- 
ing the past several months that tube 
charts printed as recently as the Spring 
are incomplete and therefore of little 
value for reference purposes. Readers 
desiring new and complete charts for 
their shop wall will find the new Sylvania 
chart very desirable. It measures 11 by 
17 inches when unfolded and shows bot- 
tom views of the tube bases in addition to 
full average characteristics of old tubes 
dating back to t lie 199 and 200A and all 
the new tubes including the latest 6.3 
and 2.5 volt types. Special mention is 
made of the 56, 57, 58, 46, and 82 tubes; 
complete data are also given on the SJ8, 
41, 69, 42 ami 44. Hy or arte Sylvatria 
Corporation. 

65. MECHANICAL REMOTE TUNING 
CONTROLS FOR RADIO RECEIVERS 

The present boom in automobile radio 
is serving to emphasize the importance 
of flexible shafts and other means of 
remote tuning controls, which, in many 
of the early sets of this type, were de- 
cidedly unsatisfactory. This bulletin dis- 
cusses the problem from the engineering 
standpoint and describes the well known 
line of S. S. White flexible shafts, which 
are intended for airplane, automobile and 
other types of mobile radio receivers and 
transmitters for broadcast or commercial 
purposes. 8. 8. White Dental Mfg. Co., 
Jnd us trial Div i s ion. 

66. WHOLESALE RADIO SERVICE 
CATALOG 

The 1932 Spring and Summer Radio 
Catalog of the Wholesale Radio Service 
Company is the kind of catalog the radio 
Service Man and experimenter will carry 
around with him all the time in his back 
pocket. Measuring 7 by 10% inches and 
containing 100 pages, it is one of the most 
complete catalogs we have ever seen. It 
includes everything from soldering lugs 
to all-wave combinations, and is of par- 
ticular value to the Service Man because 
of its handy lists of replacement parts 
for standard receivers. Wholesale Radio 
Service Company. Inc. 
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POSITIVELY Guaranteed TO RECEIVE 

REGULARLY, WITH LOUD SPEAKER 
VOLUME, FOREIGN STATIONS ♦ ♦ 
10,000 MILES OR MORE DISTANT 



THE SCOTT ALLWAVE DELUXE 




Eleven new and sensational devel- 
opments enable this receiver to com- 
pletely shatter all previous known 
standards of radio performance 

♦ ♦ ♦ 

No Plug -In Coils or Tapped Coils — New system 
actually MORE efficient than Plug-In Coils. 

Single Dial tunes BOTH R. F. and oscillator circuits from 
15 to 550 meters, perfectly and automatically WITHOUT 
TRIMMERS, by newly developed method protected by 
patents pending. 

4/TOOOths Microvolt Sensitivity — This truly tre- 
mendous power brings in stations 10,000 miles distant with 
volume of a local station. 

New Selectivity Masters Every Channel —Labo- 
ratory curves prove DELUXE MODEL most selective receiver 
ever built. Absolute 1 0 KC separation at 200 times signal ratio. 

New Class "A" Linear Amplifier — Gives perfectly 
uniform response to all frequencies from 30 to 8,000 cycles — 
Provides perfect reproduction and linear output at LOW as 
well as HIGH volume. 

New Twin Speakers — Laboratory -matched to give 
richness and thrilling realism and to eliminate all trace of 
speaker distortion or blasting at high volume. 

New Tonal Realism — The perfectly engineered com- 
bination of CLASS "A" Amplifier, laboratory -matched twin 
speakers — and receiver — gives to the tone of the SCOTT 
ALLWAVE DELUXE the fourth dimension lacking in all 
ordinary reproduction. 

New Type Tubes Used in highly developed circuits 
secure amplification never before attained in a radio receiver. 

Static Suppressor reduces atmospheric noises to mini- 
mum, permitting practical use of our extreme sensitivity on 
far distant stations. 

100% Shielding — Makes possible full use of tremendous 
sensitivity without slightest trace of oscillation. 

NewScottSlowMotion Drum Diol—-No cords or cables 
to get out of adjustment — Positive drive without back lash. 

Guaranteed Daily World Wide Reception in your own 
home — any day of the month — any month of the year. 

♦ ♦ ♦ 

Send for Technical Details, Laboratory Information and 
Proof of the above statements. Usethecoupon. Mail it today to 

THE E. H. SCOTT RADIO LABORATORIES, INC. 

4450 Ravenswood Ave., Dept. C-92 Chicago, III. 




Oct z Qliciilddiu/c 

to tl\JL ( Radio (Oot£cL 

Our tests show the performance of no other receiver even approaches that of 
the new SCOTT ALLWAVE DELUXE— A fact confirmed by laboratory meas- 
urements made by independent testing laboratories. Here's our Challenge— 

1. Over eight years ago a SCOTT SUPER EIGHT brought in 1 19 programs from 
19 different broadcasting stations, all 6,000 miles or more distant, and had all recep- 
tion fully verified — Who Can Equal THIS Record? 

2. Over 16,000 detailed logs of foreign station reception have been received from 
owners of SCOTT SETS since January 1st, 1932 from 257 different foreign stations 
in 43 foreign countries (Canada and Mexico logs not counted). Who Can Equal 
THIS Record? H 

3. Every regular program from station VK2ME, Sydney, Australia, 9,500 miles dis- 
tant, has been logged and reception recorded for twelve consecutive months on a SCOTT 
ALLWAVE RECEIVER located in Chicago. Who Can Equal THIS Record? 

4-. Finally — What manufacturer claiming *'record breaking performance** is will- 
ing to place his receiver alongside the new SCOTT ALLWAVE DELUXE for a 
competitive test on distant stations from 1 5 to 550 meters — the results of this test 
to be published in THIS magazine — Reception results to be judged by three or 
more leading Radio Engineers or Radio Editors — After reception tests, both 
receivers to be subject to tone test — Results to be judged by three or more well 
known musical authorities. Who Will Accept THIS Challenge? 



The e. H. Scott Radio Laboratories, Inc. j 

4450 Ravenswood Ave., Dept. C-92, Chicago, 111. J 

Send me full particulars of the new SCOTT ALLWAVE deluxe. * 

• 

Name J 

Street _ • 



Town. 



Sta te 
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Aifam Midwest 
Offers fkSeasoni 
Greatest Radio 
Sensation! 



World-Wide R<M*eption 

Just a few excerpts from letters written 
by delighted Midwest owners. We have 
thousands of them on rile. Mail coupon 
or write for new catalog and we'll send 
you ample PROOF of Midwest World- 
Wide reception. 

Clarityl Selectivity Volumel 
Distance! 

"To try and express our joy over the set we 
purchased frotn you would 1>e a problem, but with 
the deepest sincerity we will deiy anyone to pry 
it away front us. 

"Clarity! Selectivityl Volume! Instance! Any- 
thing and every thin* one would care for in a 
radio. It surely is a beauty! Having visited your 
Ptant. I am at liberty to say I found it just like 
the radio. 'Ship-Shape'. 

"May you enjoy many more years of success as 
I know you will with your 'direct from factory' 
prices. ' 

P. G. Kurth. 2211 N. Booth Ave.. 

Milwaukee. Wis. 

France, England, Spain, Cuba, 
Hawaii 

"We have always thought that our nine-tube radio 
was quite superior to most, but now that we 
have tried out the Midwest All-World, All-Wave, 
we are all for your set. There i* uoihing to 
equal its clear, life-tike tone, selectivity and 

[lower to bring in distant stations as clearly as 
ocals. 

"Regarding the Short Wave, it enmes way above 
our expectations. Police stations, testing sta- 
tions, airports and atnateur operators come in 
clearly at almost any time. We also get stations 
in France. England. Spain. Cuba and Hawaii." 
D. M. Fish. R. F. D. No. 4, Ithaca. N. Y. 

Germany, Italy, South America 

"Have received the set and so far am very 
pleased with it. On broadcast it is exceptionally 
sharp. I live in the heart 01 the city with 42 
broadcasting stations within 10 miles and the 
Miduest is surely giving results. KMOX comes 
In like a local. 

"As for short waves, received Germany last Sun- 
day afternoon. Italy has also been heard and 
several South American Stations." 

E. Joyce. 756 Home St.. 
Bronx. New York City. 

Likes Midwest Automatic Tone 
Control 

"Reception on the regular broadcast set, in my 
opitiion. is very hard to e<iual ami 1 dare say 
impossible to heat on any set costing twice the 
amount of the Midwest. It is very sensitive and 
so selective that barely a touch of the dial knob 
and you have another station coming in clear and 
without interference. The automatic tone control 
is Kreat I am now able to hold many stations 
which l>efore would fade out right in the best part 
of the program. 1 have *<ot done very much 
'fishinn' with the short wave as yet. although I 
have listened to Bound Brook, N. J.. Schenectady 
and Australia and a few others.' 

Archie J. Goss. 6th South 3rd West. 

Brigham City, Utah. 

W8XK— W3XAL— WIXAZ 
— W2XAF 

"I am very much satisfied in every way with 
my Midwest radio. 1 heard Sydney. Imnda/ 
3:00 A. M. Also WhXK. W.1XAL. WIXAZ. 
W2XAK. in the evening. On the regular 
band have some 55 stations so far." 

Aug. Balbi. 1427 Myra Ave.. 

Los Angeles. Calif. 




liogiiiar Broadcasts- - 
Foreign Broadcasts- Police- Amateur- 
Ships at Sea— HI With One Dial! 

r^/y^HAT a radio! One complete 16-tubc chassis with one DUAL-RATIO 
DIAL — new Super- Heterodyne circuit with a range of 15 to 5l)() 
METERS. , . . No plug-in coils — No Trimmers . . . and with the new 
STAT-OMIT tuning silencer you get in 4>et ween -station silence and perfect 
tuning without Neon lights, meters or buttons which were formerly necessary 
without this latest tuning circuit. . . , Large acoustically matched DUAL 
SPEAKERS. . , . New CLASS *B M PUSH-PUSH Super Power Amplifier 
with six times the power of ordinary tubes. , . » Full band AUTOMATIC 
VOLUME CONTROL. . . COLOR LITE Multi-Wave Rand Selector giving 
instant choice of four distinct wave bands, regular broadcasts, foreign broads 
casts, police and amateur. . . . FULL-FLOATING VARIABLE CON- 
DENSER. . . . Complete Scientific Shielding. . . . Absolute tone fidelity. . , . 
Image Frequency Suppressor. . . . Fractional Microvolt Sensitivity. ... 18 
TUNED CIRCUITS. . , . NEW TYPE TUBES. 29. 56, 57. 58. 42, 46 and 
82 tubes. , . , SUPER TRIODES, DUAL AND TRIPLE GRIDS. Two 
Full Wave Rectifiers including the new Mercury type. DUAL POWERED, 
two separate power transformers. A bigger, better, more powerful, more 
selective, liner toned radio than you've ever seen before . . . offered at an 
amazingly low price direct from the big Midwest factory. Midwest engineers 
have far outdistanced all past performances in perfecting this new set. 

DEAL DIRECT with FACTORY! 
Save the Middlemen's Profits 

Mimvcst methods of production effect large econ- 
omies and give radio fans bigger and better radios 
for less money. Ami when yon get this big, pow- 
erful Midwest 16-Tl'KE set you get ALL that the 
radio world can offer you— great range, perfect 
tone, amazing selectivity, tremendous reserve 
power, sensationally low cost of operation. Don't 
be satisfied with less than a Midwest 16-tube all- 
electric set, Broadcast listeners are coming to 
realize that a receiver Covering only the regular 
broadcast waves is only half a set. This amazing 
new Midwest gives you regular, foreign, police and 
amateur broadcasts in one single dial set. No 
converter or any extra units required. Improve- 
ments in short-wave receivers and programs have 
made ordinary broadcast sets obsolete. In select- 
ing a set, choose one that is not only good today 
but will be in step with tomorrow. 

PAY As You PLAY! 

Remember, you buy Di- 
li KCT FROM THE 
MAKERS, No middle- 
men's profits to pay. ^ on 
get an absolute guarantee 
of satisfaction or money 
back. You try any Mid- 
west 30 DAYS before you 
decide to keep it. Then, 
if you wish, you can pay 
for your set in easy 
monthly amounts that 
you'll scarcely miss. Be- 
sides, you can make easy 
EXTRA money as our 
USER AGENT. Coupon 
brings full details— mail 
it NOW! 




Complete Line of 
Beautiful New Consoles 

The hut new Midwest catalog shows 
gorgeous line of Artistic consoles in 
the new six- leg designs. Mail the 
coupon or write us a postal. Get all 
tlie facts. Learn how you can save 
30 percent to 50 percent on a big 
powerful radio by ordering direct from 
factory. 



TERMS 

as low as 

$5.00 

DOWN 



Mail the Coupon! 

Investigate? Mail the coupon. Get the Midwest catalog. 
Learn the fact* about Midwest 9, 12 and 16- tube AL.L- 
V/AVE sets. Learn about our sensationally low fac- 
tory prices, easy payment Plan and positive guarantee 
of satUfacti >» or money back. Save up to 50 Percent 
on your new radio! 



MIDWEST RADIO corp. 
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Completely 
Assembled 

with 
Larde 
DUAL 

SPEAKERS 




IVew 
1933 
Features 



New Class "B" Pu*h-Push Power Ampli- 
fier. . , . St at -Omit Tuning Silencer. 
• . . Color-Lite Tuning, . . . Full band 
automatic Volume Control. . . . Triplex Duo-Diodo 
Detection, . . . Dual-Ratio Single Dial, * • * No Trim- 
mers, No Plug-in Coils, No tuning meter or Neon light 
required. • • • Fractional Microvolt Sensitivity, , . . Dual Pow- 
ered (2 separate Power Transformers). . . , Absolute Tone (30 to 
5200 cycles). ... 18 Tuned Circuits. . . . New Mercury Rectifier. . . » 
Full-Floating Variable Condenser. . . . Low Operating Cost. The new Midwest 
16-tube set actually uses less current than previous sets of 8 and 10 tubes. • 
Uses the new type tubes, 29, 56, 57, 58, 42, 46, 82. . . . 

Every Improvement ThatMnkes 
for Better Reception 



Remember, every Midwest set Is 
backet! by a positive guarantee of 
satisfaction or your money back. 
30 DAYS' FREE TRIAL, in your own 
home makes you the sole judge. Mid- 
west, now In its twelfth successful year, 
offers MBPer. better, more powerful, 
more sensitive radios at lower prices 
than ever liefore. The coupon or a 
postal card brings you big new 
catalog- and Completo 
Information. Mail 
It NOW! 



BATTERY 
RADIOS 



Using Ibe IV ew 
AIR CELL 
IIATTERY 

T^o sensational vtlutt: a 6- 
tub« tuper-hei (or tiandard- 
*ave eruption and a 9 -tut* 
ALL-WAVE, both ««ng the 
new AIR CELL "A - * battery 
th>i t\r\tt t\*<di r«charging. 
Low factory prices. Coupon 
brings detail*. Mail it NOW! 



Nothing has been overlooked and nothing im- 
portant omitted in the new Midwest 9. 12 and 
16-tube ALL- WAVE A.C. sets. You'll be 
amazed and delighted with the volume, the 
ease of control, the amazing clarity of repro- 
duction and the absence of frying 
and cracking noises. Such radio 
reception has never before been 
known. Don't buy a set of any kind 
until you get the big new Midwest 
catalog. Mail the Coupon now. 
Learn how you can save 30 percent 
to 50 percent direct from the factory 
— and buy on easy terms to suit 
your convenience. 




Dept. 110, Cincinnati, Ohio 
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96 PAGES 

OF NEW DATA HAVE 
BEEN ADDED TO THE 

OFFICIAL REFRIGERATION 

SERVICE MANUAL 

To bring this useful service manual right up-to-date, Mr. L. K. Wright, the Editor of the 
OFFICIAL REFRIGERATION SERVICE MANUAL, has added a wealth of entirely 
new material on electric refrigerators. This new section, which totals 96 pages, has contained 
therein dozens of new models of recent manufacture which have been placed on the market 
during the past few months and in addition, information regarding improvements on older 
models. As usual every refrigerator has been accurately described from the viewpoint 
of servicing — diagrams to illustrate the essential parts, and simplified so that repairs can 
easily be made 

NO EXTRA COST FOR THIS MATERIAL 

The addition of these new pages will not increase the cost of the book to those who order 
their copv now. With the inclusion of more pages, the OFFICIAL REFRIGERATION 
SERVICE MANUAL will have over 1,2(M) diagrams and over 450 pages. Its flexible, loose- 
leaf binder accommodates the extra pages very easilv. When the material has been placed in 
the manual, vou will have a complete 1931-1932 OFFICIAL REFRIGERATION 
SERVICE MANUAL. 

Radio Service Men — Turn Idle Summer Hours into Profit by 
Servicing Electric Refrigerators with the aid of this 
New and Complete Service Manual. 



T 



NOW* • 

OVER 1,200 DIAGRAMS 
450 Pages 

Flexible Looseleaf Binder 
Complete Service Data 



HE idea of electricians, radio service men and other mechanically inclined men, servicing 
refrigeration units is self-evident and the thought has occurred to perhaps untold 
isands ever since electric refrigeration started. Vet nothing was done, because the 



thousands ever since electric refngerat 

average man knows little or nothing about refrigeration. Compared with servicing a radio 
set or wiring a home for electricity, the servicing of a refrigerator is absurdly simple 
once you get the hang of it. 




The Official Refrigeration Service 
Manual has been edited by L. K. Wright, 
who is an expert and a leading refrigeration 
authority. He is a member of the American 
Society "of Mechanical Engineers. American 
Society of Refrigeration Engineers, The 
National Association of Practical Engineers, 
etc. 

In this Refrigeration Manual every page 
is profusely illustrated: every retngerator 
part is carefully explained; diagrams are 
furnished of every known machine ; special 
care is given to the servicing end. The tools 
needed are illustrated and explained: there 
are trouble shooting charts, and other ser- 
vice data. 

Remember there is big money in the re- 
frigeration servicing business. There are 
thousands of firms selling refrigerators 
everv dav and thev need to be cared for 
often. Eventually there will be more re- 

THE FIRST COMPLETE 
REFRIGERATION SER- 
VICE MANUAL 
PUBLISHED. 

Clip and Mail Coupon 
TOD A Y! 



frigerators than radios. Why not increase 
your earnings with a full or spare time 
business by servicing refrigerators. 

Here are some of the important chapters: 

Introduction to the Refrigeration Servicing 

litis iness 
History of ttefriircrati»ti 
I ''nmla mentals of Refrigeration 
Description of All Known Types of Refrigera 

tion. 

Service Tools ami Shop Equipment 
M otors 

Troulile Shooting 

Unit Parts, Valves and Automatic Equipment 
Makes ami Specifications of Units 
Manufacturers of Califnets 
Refrigerants .iml Automatic Equipment 
and Many other Important Chapters. 

Several thousands of copies of the Official 
Refk iteration* Service Manual have been 
sold ; and there still remains the greatest 
opportunity for thousands more to learn how 
to make more money m a short time through 
openings in this new field. 



GERNSBACK PUBLICATIONS, Ine Ri fiJi 

96-98 Park Place, New York. N Y, 

I rm-tosfi hervttltn im mnllt mre for *.Yw> 
(fherk stjiiilw or \hne\ Older imitlfdl fur 
nhiili you an* to semi me, immune i»n<i *M. one 
fiip> of Hie OrFhlW, KEFKIOKKATION SKU- 
MCK M AXIAL, together with the extra 96 
pages of new material at no extra cost. 

,r r...... 
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<*ltj Hlate, „ 



RADIO-CRAFT for SEPTEMBER, 1932 




WWW.i 



I SERVICE MAN ■ DEALER RADIOTRICIAN J 

Takes the Resistance Out of Radio" 



Editorial Offices: 96-98 Park Place. New York, N. Y. HUGO GERNSBACK, Editor 



Vol. IV. No. 3. September, 1932. 



WHAT IS WRONG WITH TELEVISION? 

An Editorial by HUGO GERNSBACK 



MANY people are disappointed with the present status 
of television. They seem to deplore the fact that, 
although we have had television "out of the labora- 
tory" for several years, the public has not plunged 
head over heels into it the same as they did in 1922 when 
broadcasting started. We have been told time and again 
that television is just around the corner when, actually, 
that statement needs correction because television is no 
longer around the corner hut is actually here. 

What then is wrong with television? Fundamentally, 
there is nothing wrong! It is rather the impatience of the 
people in general that might he termed wrong. If tele- 
vision had preceded aural broadcasting, in 1920, we prob- 
ably would have had the same kind of a boom in television. 
The trouble is that the public lias been led to believe by 
the daily press and other authorities that television was 
created over night, and that for $5.00 you can construct 
your own television set and view all sorts of interesting 
events. 

This impatience of the general public is understandable 
because, in 1022 you could, for a few dollars, build a crystal 
receiver ami receive most excellent music from quite a few 
radio stations. But the art of television has not advanced 
so far. We cannot, yet, receive images as clearly and dis- 
tinctly as we received messages and music in 1922. It 
should be remembered that the crystal detector and other 
instrumentalities of radio had been with us from 1908, some 
14 years before the broadcast boom got under way. During 
those fourteen years, radio » ngineers had sufficient time 
to develop radio to a fairly high standard, and when the 
broadcast stations sprang up in 1022-1924. all the instru- 
mentalities, crude as they were, were on hand to further 
the boom. 

Television has been with us for only a few years, and 
the public has been able to buy discs and scanners and 
television tubes only in the past two or three years. Coupled 
with this is the fact that the Federal Radio Commission, 
after some ten years' experience with radio, is treading a 
cautious road, and is not handing out licenses to new 
stations without due deliberation. Moreover, the Radio 
Commission will not allow commercial programs to be 
broadcast by the television stations; which makes it im- 
possible at the present time to give the sort of program 
that can compete with aural radio. Consequently, the 
television programs offered now are in most cases mediocre, 
and only of an experimental nature. To be sure, progress 
is being made, and the programs are improving from month 
to month; but it will be sometime before they can compete 
with aural radio programs. 

Rut perhaps the greatest drawback in television is the 
present cost of the television receiver. It is necessary to 
have, first, a television receiver which must have at least 
five tut>es; or you must have a short- wave converter, which, 
admittedly, is only a makeshift because it does not give 



as good results as a straight short-wave television receiver 
designed for that purpose. As things stand today, a tele- 
vision short-wave receiver runs into quite a bit of money, 
and costs at least twice as much as a regular radio set. 

On top of this, it is then necessary to buy a television 
scanning mechanism, composed of an electric motor, scan- 
ning disc, neon tube, etc., all of which runs the cost up 
much higher than the 1922 crystal set. This, perhaps, is 
the major reason, why the public has not taken to television 
with as much avidity as it took to radio. 

Then too, there are not nearly as many television stations 
in the country as there are regular radio broadcasting 
stations. At the present time there are only 24 television 
stations against some 550 broadcast stations. This brings 
about the situation that, in most localities in the United 
States, it is difficult to receive television signals unless you 
have an exceedingly powerful set. 

Then too, there is the matter of synchronization; because, 
if the television transmitter is not on the same electrical 
power system as the television receiver, the image on the 
receiver is apt to "drift,*' and must be manually corrected, 
which is not a welcome feature. 

Of course, all these objections are not absolutely vital 
because, after all, it is possible, even today, in 80% of the 
locations in this country to receive television programs 
with a fair degree of success. Of course, it is not claimed 
that the results are as good as those of audible radio, but 
remember that television is as yet very young, and it is 
quite wonderful to do as well as we do at t lie present stage 
of the art. 

There may also be reluctance on the part of the public, 
at the present time, about buying television equipment 
because they feel that whatever equipment they buy will 
be obsolete within three months. This is not necessarih- 
true. On the contrary, it seems certain that present-day 
television equipment will be in use two years hence, be- 
cause nothing is apparent on the horizon that will effect 
a revolution over night. Even the advent of the much- 
heralded cathode-ray tube will not make the disc television 
receiver obsolete. The chances are that, for years to come, 
the television disc and cathode-ray tube will work side by 
side. 

When the vacuum receiver came along, it did not throw 
into the discard all the crystal receivers. Quite to the 
contrary, for it is a surprising fact that even today, there 
is an excellent market for crystal sets. Strange as it may 
seem, thousands of crystal sets are sold every month, even 
in the United States, to people who cannot afford to buy 
a regular radio receiver. 

There is nothing wrong with television today! Give the 
art time, and it will work out its own salvation, just as 
radio did; and, if you are interested in television, the 
time to buy a set is NOW, because the chances are nine to 
one that next year's developments will not be of such a 
iwiture that they will render your present-day set obsolete. 
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THE RADIO-CRAFT 
UNIVERSAL ANALYZER 



By THE ENGINEERING STAFF OF RADIO-CRAFT 
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Fig. A 

Front view illustrating the location of the push-buttons, meters, etc. 
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Fig. B 

Rear view of the analyzer. Note the use of cable wiring and the use of the sub-panel, mounted 
on the meter, for holding the multipliers. 



0 For the past year we have been 
deluged with inquiries regarding con- 
structional data of a modern set ana- 
lyzer. To satisfy our readers, we have 
designed and constructed the RADIO- 
CRAFT Universal Analyzer described in 
this article. 

It is universal in its use — hence its 
name — and is capable of testing any 
receiver using the latest tubes available 
and many which are not as yet available. 
It may be built for about $28.00 com- 
plete, and for the man who desires to 
build his own, we heartily recommend it. 



MODERN" radio receiver and tube 
developments place new de- 
mands upon the radio set ana- 
lyzer, especially since tube 
manufacturers have introduced the six 
(and perhaps the seven!) prong base. A 
glance at the July issue of Radio-Ck/ft 
(tube chart) \sill convince any Service 
Man that corresponding connections of 
the elements of different tubes vary 
widely. In most of the screen-grid tubes, 
the cap connects to the control-grid, while 
in the Wunderlich five-prong detector, the 
cap connects to the cathode. 

This means (1) that a set analyzer de- 
signed for screen-grid lubes will not test 
the Wunderlich; (2) present-day analyz- 
ers have no provision for testing the 
pentode grid (now called suppressor) 
circuit; and (3) if adapters are used, a 
button marked control grid may have to 
be pressed in order to read the plate 
voltage on a particular tube. In other 
words, to bring the present-day set ana- 
lyzer up-to-date, the entire analyzer must 
be rewired to handle not only existing 
tubes but with a minimum of labor, all 
future models. This is exactly what 
RADIO-CRAFT UNIVERSAL. ANALYZER 
DOES. 

Description of Our Analyzer 

With the requirements for satisfactory 
and rapid servicing in mind, the staff of 
Raimo-Ckakt set about to design the tester 
illustrated in the accompanying sketches 
and photographs. Keeping in mind the 
fact that the average Service Man may 
be low in funds, the cost of the com- 
pleted unit was carefully calculated, at 
the same time using the highest quality 
of parts, until a unit was developed cost- 
ing about $28.00 which was far less than 
expected hy the Staff. 

A glance at the photographs will show 
that push buttons were used throughout, 
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with the exception of the range-selector 
switch. This arrangement reduced the 
complexity of the wiring and the cost to 
a minimum. 

Since any form of lettering for indi- 
cating meter connections could not be 
used because of widely varying socket 
connections, a numerical designation was 
decided upon. A glance at Figs. A, 13 
and C will show this. Refer to Fig. A. 
At the upper left-hand end of the panel 
are two tip jacks marked "1." These two 
terminals are for external current meas- 
urements. Directly under these tip jacks 
is a row of six buttons labeled from 1 to 
5 inclusive, the last one labeled "KEV." 
The first five numbered buttons are for 
current readings only, the "REV.'* button 
only reversing the connections to the 
meter when desired. 

Directly to the right of the "V tip 
jacks are three sockets, a six-, a four- 
and a five-prong. To the right of these 
and in line with the "I" tip jacks are two 
more tip jacks labeled "E." These tip 
jacks facilitate the external measurement 
of voltage only. Directly under them is 
a row of buttons marked from 6 to 11 
inclusive. These buttons are for voltage 
measurements when the instrument is 
used as an analyzer. 

At the lower edge of the panel, at the 
center, are two more tip jacks marked 
"R-C" which are for resistance continuity 
work. To the left and a little above the 
"R-C" jacks is a toggle switch marked 
"A. C." on one side and "D.C." on the 
other. This switch is thrown to the side 
corresponding to the type of voltage or 
current to be measured. Directly above 
this switch is a knob with an arrow on 
it. This knob is used to adjust the meter 
to full scale when resistance measure- 
ments must be made. 

To the right of the meter are two 
toggle switches, one a *'K to H" (cathode 
to heater) connection and the other an 



"E to I" switch. The latter should be 
thrown to the "E" side when voltage 
measurements are to be made and to the 
"I" side when current is to be measured. 

Directly under these toggle switches is 
the range selector switch. The markings 
are as follows: 1,000, 500, 250—100, 
50—25, 10—5, 5—1. When on the first or 
"1,000" tap, the range of the meter is 
1,000 volts full scale (at 1,000 ohms per 
volt); when on the "500" tap, the range 
of the meter when used as a voltmeter is 
500 volts and when used as inilliammeter 
is 500 milliamperes; on the "250 — 100" 
tap, the voltage range is 250 and the 
current range is 100 ma.; on the "50 — 25" 
tap, the voltage range is 50 and the cur- 
rent range is 25 ma.; on the "10 — 5" tap, 
the voltage range is 10 and the current 
range is 5 ma.; on the "5 — 1" tap, the 
voltage range is 5 and the current range 
is 1 ma. 

It should be pointed out that the above 
voltage ranges are for either D.C. or A.C., 
depending upon whicTi side the "A.C. — 
D.C. M switch is thrown. 

Figure 1 is the diagram of connections. 
The six-prong cable is shown to the left 
and the set of switches shown directly 
to its right are the current buttons, drawn 
vertically. The switches drawn hori- 
zontally are the voltage buttons. The 
socket connections represent the location 
of the prongs* when looking down on the 
socket from above. Two sets of voltage 
multipliers are used, one for A.C. and 
the other for D.C. as shown. In this 
manner the accuracy of measurement is 
maintained well below 5 percent for both 
A.C. and D.C. ranges. The remainder of 
the diagram is self-explanatory. 

Figure 2 indicates the mechanical layout 
of the panel. All dimensions are given and 
the reader should have no difficulty in con- 
structing this instrument. Reference 
should be made to the photographs when 
assembling the tester as they are clearly 



marked for this purpose. 

Using the Analyzer 

A.C. M K a s i ' itK M K NTs: Turn the switch 
marked "A.C, — D.C." to the A.C, position. 
The toggle switch marked "I— E" should 
be in the E position. This removes the 
current shunts from the meter circuit 
and reduces possible danger. For ex- 
ample, if the operator should push one 
of the current buttons (Nos. 1 to 5) no 
indication will appear on the meter scale, 

Be sure that the voltage range selected 
for the test is greater than the voltage 
present in the circuit. It is best to start 
with the 1,000-volt scale and then change 
to the scale which gives a reading in the 
center of the dial. 

Do not try to read D.C. voltages on the 
meter when the A.C. -D.C. switch is on 
A.C. 

The voltage scales on the meter are 
indicated with heavy black lettering and 
the A.C. scale is laid out above the center 
arc with a compensated scale to correct 
for the non-linear action of the rectifier. 
As one becomes familiar with the scale, 
its simplicity and accuracy will be appre- 
ciated. 

D.C. Mkasikkmkxts: Turn the switch 
marked "A.C— O — D.C." to the D.C. posi- 
tion. The toggle switch marked "I — E" 
should be in the E position. This re- 
moves the current shunts as described in 
the section above. 

It is impossible to read A.C. voltages 
on the D.C. scale because the rectifier is 
remove4t*from the circuit. 

Be sure that the voltage range of the 
meter is greater than the voltage present 
in the circuit. Start with the 1,000-volt 
range and work down until the reading 
falls near the center of the dial. 

The D.C. voltage scales are located on 
the lower portion of the dial of the meter 
and there is no correction for them. 

The accuracy of the readings on the 
D.C. scales are limited by the accuracy 
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Complete schematic circuit of the analyzer. The numbers in parentheses are parts numbers and their values are given in the article. 
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Fio. C 

The RADIO-CRAFT Universal Analyzer in action. 



of the meter, the multipliers and the 
ability of the operator to read it cor- 
rectly. The selection of accurate resistors 
and good electrical connections between 
the parts are important considerations 
and should be handled accordingly. 

Testixc. Radio Rei ki vkkb: A 6-prong 
plug with a three-foot cable is used to 
complete the circuits between the receiver 
and the analyzer. If the receiver is 
equipped with 5- or 4-prong sockets, there 
are two adapters which clip to the 6- 
prong plug. One changes the 6-prong 
plug to a 4-prong and the other changes 
the 6- to a 5-prong. The clip connecting 
to the cap has a connecting point on the 
barrel of the plug. 

When current measurements are being 
made, it is advisable to keep the three- 
way switch (The A.C.— O— D.C. switch is 
also called the A.C. — D.C. switch in this 
article) in the "O" position. By so doing, 
all the push buttons on the right-hand 
side are disconnected. Thus, if a current 
button and a voltage button are pressed 
at the same time there will be but one 
deflection — this deflection will be some 
value of current. 

All readings necessary for the proper 
determination of circuit conditions can 



be found by pressing the proper numbered 
button on the analyzer after refering to 
the chart which lists more than 40 types 
of tubes, both old and new. 

The fact that any voltage or current 
scale can be used in connection with any 
of the tube circuits permits of the greatest 
elasticity of circuit tests. For example, 
voltages up to 1,000 can be measured in 
the normal control-grid circuit of the 
tube under test. Also plate currents or 
grid currents up to 500 ma. if so desired. 
Any circuit of the tube can be measured 
provided the voltage and current ranges 
of the multipliers and shunts are not 
exceeded. 

Resistance Measi kkmexts: The two 
black insulated tip jacks in the front and 
center of the panel are, as mentioned 
previously, for resistance and continuity 
measurements. The 4.5-volt "C** battery 
is used in conjunction with a 1,000-ohm 
rheostat and a 4,000-ohm fixed resistor 
for continuity and measurement of re- 
sistors of values up to 100,000 ohms. A 
direct-reading scale is provided on the 
meter for this purpose; this is the upper 
scale on the meter. 

To place this portion of the analyzer in 
operation, it is necessary to short-circuit 
the test prods connected to the tip jacks 
and adjust the reading of the meter to 
full scale. The voltage-current selector 
switch should be placed in the 1. ma. 
position. // this is not done the readings 
will be false. 

WHEN USING THE METER FOR 
RESISTANCE OR CONTINUITY MEAS- 
UREMENTS DO NOT HAVE THE ANA- 
LYZER PLUG CONNECTED TO A 
RADIO SET. 

While the design is such as to limit the 
possibility of the meter or rectifier burn- 
ing out, care should be exercised at all 
times. The better the instrument the 
more careful one should be. 

Ol'itct Metek: The A.C. Voltmeter 
may be used as an output meter where 
such a device is required. The use of a 
voltmeter as an output meter is very 



satisfactory for testing and aligning the 
coil-and-condenser units in tuned radio 
frequency and superheterodyne circuits. 
A constant signal should be supplied to 
the receiver and the proper voltage range 
on the output meter selected. The normal 
ranges on the A.C. voltmeter are avail- 
able for this purpose. 

Construction 

The panel is of black bakelite, 7 x 12 
x 3/16 inches, and is drilled and engraved 
as shown in the mechanical drawing. All 
parts are mounted on the panel except 
the bakelite strip holding the resistors 
for the multipliers and shunts. 

The resistors are mounted on this strip 
which, after the rest of the wiring has 
been completed, is fastened into place by 
bolting it to the large screw connections 
serving as terminals for the meter. This 
provides ample support for the resistor 
strip and locates the resistors near the 
selector switch. 

All the voltage feed-wires can be made 
with No. 18 or larger copper wire. The 
insulation of this wire should be of the 
best. No leakage should or can be per- 
mitted between the wires if satisfactory 
operation is to be secured. The filament 
leads in the connecting cable should be 
No. 14 or larger to prevent large voltage 
drops in the leads. 

Care should be taken in wiring the 
current circuits; use bus-bar for all con- 
nections between the selector switch, 
shunts and the meter. Use the largest 
and best insulated wire which you can 
obtain. 

Keep the three-foot cable connecting the 
analyzer to the radio set in good condi- 
tion. Use the best cable you can secure. 
It pays in the long run and reduces the 
actual error which will be found in long 
cables and leads that have high resist- 
ance. 

Carefully clean every soldered connec- 
tion with alcohol. Do not let dirt or poor 
connections interfere with success- 

The box in which the Universal Ana- 
lyzer is carried is large enough to provide 
space for storing the small 4.5 volt "C H 
battery used for the continuity and resist- 
ance measurements, the set analyzer plug, 
the cable and extra leads for additional 
tests. 

The same pair of leads used for the 
continuity tests may be used for the 
output-meter connecting wires, and it is 
wise to have clips on the ends of these 
leads as it is sometimes difficult to make 
permanent connections to the average 
voice-coil or voice-coil transformer. 

Naturally, the success of such a unit 
as this depends on the care used in the 
assembly and the quality of the materials 
selected. Considering the accuracy of the 
unit as a whole and the absolute flexi- 
bility of measurement, the cost in time, 
labor and materials certainly justifies 
itself. 

How to Use the Tube Chart 

Suppose it is desired to analyze a re- 
ceiver. The plug of the analyzer cable is 
inserted into one of the tube sockets in the 
{Continued on page 183) 




Fig, 2 

Mechanical layout of the panel. The location of all the holes are clearly indicated. Of course, 
the dimensions are only valid if the parts specified are used. 
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Fig. A 

Above, front and rear views of the lapel mike. 
Note the rigid construction and small size. 




Fig. B 

Ctose-uP of the mike. The front shield is in- 
dicated at 3; the diaphragm at 2; the case 
at 1: the carbon granules at 4: and the felt 
washer at 5. 







I - I 















Fig. 2 

Two species of carbon granules. 




Fig. 1 

Cross-section of the new lapel microphone. The 
numerals correspond to those of Fig. B. above. 

PACING up and down the platform 
at a public convention, the speaker 
addresses his audience. Now he is 
at the left side of the hustings, now 
he is six feet away at the other side of 
the platform speaking to another part 
of the hall. I lis voice thunders from 
twenty loudspeakers distributed all over 
the convention hall, clear, natural and 
without the usual disturbing background 
noise known all too well to men who have 

* Consulting Physicist. 



A 

NEW LAPEL 
MICROPHONE 

Some of the innermost secrets of the lapel 
microphone, its associated amplifier, and charac- 
teristics are revealed for the first time in this first 
of a series of articles. 

By DR. IRVING J. SAXL* 



worked with microphone pickups at pub- 
lic assemblies. Mow has this been done? 

There must be some kind of sound re- 
ception but the astounded radio expert 
remarks the lack of microphones near the 
speaker. The (juality of the sound is, 
indeed, excellent and the speaker may 
now move freely about the platform and 
be heard all over the hall. Compare this 
with a picture showing an old time pick- 
up, where the speaker's face is hidden 
by a row of microphones and where lie 
must remain practically without move- 
ment so that his voice may "go over" 
well. A decided improvement has been 
made, and there is no clumsy parabolic 
retlector for distance reception either. 
No microphone is visible, the speaker 
moves around freely, the sound quality 
is excellent, without background noise . . . 
how has it been done? 

Lapel Microphone Used 

The microphone, so mysteriously hid- 
den from the audience, is of the lapel 
type. A small microphone, not larger 
than a button, is worn upon the lapel of 
the speaker's coat like a buttoniere, or 
it may be hidden under his coat, for in- 
stance, by attaching it to the watcli 
pocket. The invisibility of the pickup 
is not only important from the point of 
view that it leaves the face of the speaker 
visible to the audience, but also because 
the advantages of electric pickup and am- 
plification may be used in churches and 
other places where any mechanical in- 
strument must be as inobtrusive as 
possible. 

Figure A shows a close-uii picture of 
a new microphone of this type in natural 
size. We see that it is approximately the 
size of a button. On the back of this but- 
ton, (which is plated with oxidized silver) 
is a clip with which it can be attached 
to the lapel, or should it be desired, it 
can be worn entirely invisible, inside the 
dress. Only a thin cord, about twenty 
feet long, connects the orator to the re- 
producing system. It is now obvious why 
the sound of the speaker's voice is preva- 
lent above the background noise of the 



entire hall. This microphone is con- 
structed in such a way that it reacts only 
upon sounds from the immediate neigh- 
borhood, without having any appreciable 
distance sensitivity. Thus, the voice of 
the speaker is continuously picked up 
from this microphone which is about 
seven inches from his mouth, and also 
resonates with the speaker's diaphragm 
while other sounds are not picked up by 
the amplifying equipment. Thus the 
background noise is reduced to a 
minimum. 

Constructional Details of Microphone 
While it is relatively simple to get 
microphonic action from almost any ma- 
terial, the "good old times'' of the carbon 
rod microphone (consisting simply of two 
hollow carbons with a stick between) 
have passed definitely. We now expect 
from a microphone a natural sound re- 
sponse over a range of at least 25 to 8,000 
cycles, and for bringing about this effect, 
considerable engineering and scientilic 
work had to be done. Though appearing 
simple in its A lift 1 construction, such a 
microphone is built with as much precis- 
ion as is required in building a watch, 
ami its parts are standardized in such a 
way that even the slightest variation 
brings about an impairment in the acous- 
tical reproduction. This is why the ama- 
teur, otherwise so important in the de- 
velopment of the various fields of the 
electronic sciences, was unsuccessful in 
this branch of the science before the 
manufacture of efficient lapel micro 
phones was undertaken by specialists with 
precision tools. 

Figure 13 shows a close-up of the in- 
side of the microphone and the parts 
used within it. We see, in the center of 
the case, (1) a black circle. This is a 
glazed carbon button which consists of a 
specially prepared carbon disc connected 
conductively to a metal plate. This carbon 
button is highly polished and must have 
great hardness. It must be a special car- 
bon, the composition of which has been 
developed through persistent scientific re- 
(Cot\ tinned on page 171) 
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STILL MORE NEW TUBES! 




Fig. A Fig. B 

The 55; Duplex-Diode The ER-49; a 2-vott 
Triode, Pentode. 





Fig. C 



Fig. D 



The new BR rectified. The 43; a pentode. 





Detector and power-output tubes predominate in the new 
offerings by tube manufacturers. Described below are 
six new tubes designed for various classes of service* 

By LOUIS MARTIN 



Fig. E 
The 29 and 69, 



Fig. F 
The TS-257; a pentode. 



PAST issues of Radio-Craft contained 
considerable data on the application 
and theory of the more recent tubes. 
In the past month, tube manufactur- 
ers have announced an entirely new series 
of tubes suitable for K.F. amplifiers, de- 
tectors, oscillators, and output work. In 
this discussion, we will attempt to pre- 
sent before the readers a brief descrip- 
tion of the characteristics and uses of 
new tubes announced during the past 
month. 

The 55 — Duplex-Diode Triode 

The April 1932 issue of this publica- 
tion contained a description of the Wun- 
derlich tube. Briefly, this tube was 
equipped with a heater, a cathode, two 
coplaner grids, and a plate. Diagram of 
connections, given in the above mentioned 
article, indicate that the input circuit or 
this tube is connected exactly as any or- 
dinary push-pull or push-push amplifier. 
Some of the advantages of this tube arc 
the facts that (1) a balanced input cir- 
cuit is secured; (2) total absence of R.F. 
in the plate circuit, thus obviating the 
necessity for a filter system and also pre- 
venting oscillation in this stage; (3) grid 
circuit rectification and triode amplifica- 
tion in one tube (the mu being about 12) ; 
(4) the D.C. component secured in the 
grid circuit may be used in an automatic 
volume-control system. Thus, it may be 
seen that this tube is a combination diode 
detector, triode amplifier, and A.V.C. tube. 

The 55 recently announced is not un- 
like the Wunderlich device. An inspec- 
tion of the photograph, Fig. A, reveals 
several interesting features. 

Of particular importance are the peculiar 
shaped metal plates surrounding the cath- 
ode and placed between the two mica 
discs shown. These two plates, in con- 
junction with the cathode which it sur- 
rounds, form the diode-detector part of 
the tube. In other words, each of these 
diode plates makes a connection to a pin 
on the base, and is connected exactly 
as the two grids in the Wunderlich tube. 
That is, while one plate is positive, cur- 
rent flows from the cathode to one of the 
plates, the reverse taking place on the 
other half of the cycle. This accounts 
for two of the prongs of the six prong 
base. The heater and cathode connec- 
tion accounts for an additional three 
prongs; and the plate for the sixth. The 



cap on the top of the tube connects to 
the single grid, which in construction, 
is exactly the same as the grid in a *27. 

We now have between the two mica 
discs a full-wave diode rectifier. Directly 
above the upper disc, and surrounding 
the aforementioned cathode, is an ordi- 
nary control grid which, as stated before, 
connects to the cap of the tube. This sec- 
tion of the 55 is an ordinary three ele- 
ment tube and circuit arrangements for 
the connection of the entire tube are shown 
in Fig. 1. In Fig. 2A a detailed drawing 
shows the location of the diode plates 
with respect to the remainder of the ele- 
ments, and in Fig, 2IJ the socket connec- 
tions of the 55 looking up from under 
the socket are shown. 

A typical diagram of the use of the 55 
is illustrated in Fig. 1A. The secondary 
of the tube circuit connects directly to 
the two diode plates. The current flow- 
ing as the result of an applied signal 
causes a voltage drop across resistor HI 
and condenser CI. This voltage, being 
applied between the cathode and the cen- 
ter tap of the tuned secondary which also 
connects to the grid of the tube, actuates 
the triode section of the tube in the usual 
fashion, thus producing an audio voltage 
across resistor R3. If A.V.C. action is 
desired (especially delayed A.V.C), the 
resistor R2 is inserted which connects, 
as shown, to the R.F. grids. 

Condensers C3 and C4 are inserted for 
bypassing purposes. Fig. IB is a sketch 
of a full-wave detector and A.V.C. arrange- 
ment with a fixed bias on the triode. H4 
and C2 are approximately ,5-megohms and 
.01-mf, respectively. They constitute the 
bias resistor and bypass condenser for 
same. At C of the same figure is shown 
a half-wave detector and A.V.C. arrange- 
ment with the triode "diode biased." In 
other words, the control grid, instead of 
being connected to the center tap of the 
coil, connects directly to one end of Rl. 
Ordinarily, Rl is a grid leak but now 
functions also as a bias resistor for the 
grid. D shows a half-wave detector and 
an A.V.C. arrangement with a fixed bias 
on the triode. This is similar to that 
described at C with the exception that 
an additional resistor is used to supply 
the bias for the triode grid, thus making 
its action entirely independent of the 
strength of the applied signal. At E is 
shown a rather unusual arrangement 
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Fig 3 

Family of curve* in class B operation. 



Fig. 4 

Family of curves in class A operation. 



whereby one diode serves as a half wave 
detector, the other diode as A.V.C. tube 
and the triode as an amplifier with a 
fixed bias; the use of a voltage Kb for 
sensitivity control is also illustrated. 

The diode plate 1 serves as a detector 
while diode plate 2 is used for the A.V.C. 
It is recommended that whenever fixed 
biases are used such as at B, D, and E. 
the output of the tube be coupled to the 
succeeding one by a transformer rather 
than by a resistor. When used as a half- 
wave rectifier, approximately twice the 
A.V.C. voltage will be obtained as com- 
pared with the full-wave arrangement. 
The characteristics of this tube are as 
follows: Heater voltage, 2.5 A.C. or D.C.; 
heater current, 1 ampere; plate voltage, 
250; grid voltage, -20; amplification fac- 
tor, 8.3; plate resistance, 7500 ohms; mu- 
tual conductance, 1,100 micromhos; plate 
current, 8 ma.; load resistance, 20,000 
ohms; power output (undistorted) 200 
milliwatts. 

The above characteristics, of course, re- 
fer to the triode section of the tube; the 
diode data may be readily gleaned by 
reference to the sketches in Fig. 1. It 
might also be mentioned that with an 
applied D.C. voltage of 10, the plate cur- 
rent per plate, with an external, load 
should exceed ,5-ma. 

In concluding, it might be well to state 
that the available power output of 200 
milliwatts is sufficient to drive a pair of 
46 tubes to an output of 5 watts. 

The ER-49 

The use of two tubes operated under 
class B conditions in the output stage is 
becoming increasingly popular. While 
such tubes have been designed to work 
in A.C. operated receivers, their use is, 
however, more justified in the case of 
battery operated sets where the efficiency 
of conversion of D.C. to A.C. power is of 
paramount importance rather than in the 
case of A.C. receivers where the case of 
power efficiency is of not much impor- 
tance. 

Formally, the '30 type of tubes have 
been used in a push-push connection in 
the output of two- volt receivers. For 
these tubes, it is necessary to use a bias 
voltage in order to operate under class 
B conditions. Although the plate current 
is very low with no signal, the power out- 
put of the stage is slightly over 1 watt 



with a '30 driver and a suitable step- 
down output transformer. 

The ER-49 is a new type of zero-bias 
output tube designed for class B opera- 
tion and offers the following advantage 
over the older '30 tube when used in the 
same position. First, because of its zero 
bias characteristic, circuit arrangements 
are simplified; second, the power output 
is approximately three times that of the 
'30 type tube when both are operating 
under the same extreme conditions; third, 
the power sensitivity (a ratio of output 
power to input voltage) is much higher. 

The following rating and characteristics 
obtain: Filament voltage, 2.0; filament 
current, .12-ampere. When operated as a 
class B amplifier, the plate voltage is 
180; grid-bias, zero; plate current with 
no signal. 4 ma. (for two tubes) ; optimum 
load resistance per tube, 3,000 ohms; op- 
timum load resistance (plate to plate). 
12,000 ohms; power output for two tubes, 
3.5 watts; peak plate-current per tube, 
50 ma. When operated as a class A am- 
plifier (a single tube), the plate and 
outer grid voltages are 135; grid-bias 
(inner-grid), -20; plate current, 5.7 ma.; 
amplification factor, 4.5; plate resistance, 
4,000 ohms; mutual conductance, 1,125 
micromhos; power output, 170 milliwatts. 

Plate-voltage — plate-current curves of 
this tube, taken under class B conditions, 
are indicated in Fig. 3 and a photograph 
in Fig. B. The outer grid is tied to the 
control grid in this case; a load line of 
3.000 ohms is shown drawn in the figure. 
This value represents about the optimum 
value as regards both power output and 
distortion. It should be borne in mind 
that this is the load resistance per tube 
and the actual resistance from plate to 
plate should he four times this value, or 
12,000 ohms. Plate-voltage — plate-current 
curves, when operated as a class A am- 
plifier with the outer grid tied to the 
plate are shown in Fig. 4. The tube, 
under these conditions, has characteris- 
tics between a f 30- and a '31-type tube. 

Consideration of possible drivers show 
that the '30-type tube would be the only 
practical tube if "B M -drain economy were 
considered of primary importance. Re- 
sults of tests indicate that ideal condi- 
tions may be obtained by using a better 
power tube such as the '31 or ER-49 under 
class A conditions. An interesting set 
of curves is that given in Fig. 5 in which 
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Fig. 6 

Right* sketches of the elements; left, socket 
connections of the 29 and 69 tube. 
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Circuit connections for the 29 and 69 tube. 
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Fig. 8 

Suggested arrangement using the TS-257 in a 
push-pull output stage. 
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Fig. 9 

Curves showing the relation between power 
output and load resistance of the TS-257. 



the results obtained from a 49 output 
stage fed by a type '32 tube as a driver for 
two different ratio input transformers. 
The ratio of the transformers given are 
from t lie primary to half the secondary. 
The dashed line shows the effect of shift- 
ing the center tap. 

The results are very good with an in- 
put transformer whose ratio is 1 to J4 
hut the power developed is only 1.75 
watts. The power output for ratio of 1 
to 1/3 is 2.4 watts but the percent har- 
monics are also somewhat higher for 
power outputs above 1.7 watts. In all 
probability, some ratios between 1 to 1J4 
and 1 to 1-1 f% will be satisfactory both 
as regards power output and distortion. 

The Type BR Rectifier 

The Raytheon type BR tube is a half- 
wave rectifier of the cold cathode, gas 
filled type operating on the same general 
principles as the well-known type BH, 
ami is pictured in Fig. C. This tube has 
been designed especially for use in "B M 
eliminators tor automobile receivers. The 
rating and characteristics of this tube are 
as follows: Peak A.C. voltage, 600; D.C. 
output current, 50 ma.; internal voltage 
drop, 60. 

This tube is especially recommended 
for use in the vibrator type of "B" elim- 
inators which characteristically gives a 
very high peak A.C. wave form. Natur- 
ally, the absence of a filament or heater 
results in increased efficiency of the en- 
tire supply unit and increased mechanical 
ruggedness and reliability in service. 

The 85 — Double-Diode Triode 

For use in receivers where the filament 
supply is C.3 volts A.C. or D.C, the 55 
type tube discussed at the beginning of 
this article is termed the 85. This latter 
tube has characteristics identical to that 
given for the 55 with the exception of the 
heater rating, which is 6.3 volts A.C. or 
D.C. and consumes a current of ,3-am- 
pere. 

The 43— Output Pentode 

Type 43 is a new cathode type power- 
output pentode equipped with a 25-volt 
heater. This tube is equipped with a 
heater requiring .3-ampere, which means 
that it may be used in series with any 
of the other .3-ampere tubes. The in- 
creased voltage drop across the heater of 
this tube eliminates the necessity of em- 
ploying series resistors to reduce the line 
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Fig. 10 

Dynamic characteristics of the TS-257 tube. 



voltage. The use of the 43 as an output 
tube will also reduce the hum and line 
interference noises usually present in a 
D.C. line-operated receivers employing 
filament-type pentodes. 

Circuit considerations for this tube are 
relatively simple. The cathode may be 
connected directly to the heater or the 
heater may be biased positive or negative 
with respect to the cathode by no more 
than 90 volts. A 6-prong base is em- 
ployed; looking at the bottom of the base, 
and going in a clockwise direction, the 
connections are as follows: Heater, 
heater, plate, screen, control grid, and 
cathode. A standard 6-]>rong socket may 
be employed. Resistance coupling must 
not be used with this tube, consequently, 
only impedance or transformer coupling 
in standard circuit arrangements are 
recommended. Two of these tubes may 
be operated in a push-pull class A con- 
nection, in which case no power is re- 
quired from the driver stage; any tube 
which will deliver sufficient voltage to 
the grids may be used between detector 
and the output, stage. The following rat- 
ings and characteristics of this tube ob- 
tain: Heater voltage, 25 D.C; heater 
current, .3-ampere; plate voltage, 95; 
plate current, 20 ma.; screen voltage, 95; 
screen current, 6 ma.; grid bias, -15; am- 
plification factor, 90; plate resistance, 
45,000 ohms; mutual conductance, 2,000 
micromhos; load resistance, 4,500 ohms; 
maximum undistorted power output, 900 
milliwatts. 

A type 43 tube used by Philco has char- 
acteristics identical with that outlined 
above with the following exceptions: 
Screen voltage, 45; mutual conductance, 
1,700 micromhos; amplification factor, 
60; plate impedance, 35,000 ohms; maxi- 
mum undistorted output, 700 milliwatts: 
load resistance 200 ohms. A photograph 
of the 43 tube is indicated in Fig. D. 

Type 69 and 29 — Special Detectors 

Fig. E illustrates a new Sylvan ia type 
69 and 29 Special Detector combination 
diode and triode tubes. 

Its general theory of operation is very 
similar to the type 55 discussed in the 
early part of this article and will not be 
repeated here. Its construction and cir- 
cuit arrangement, however, varying from 
the 55, will be given consideration. 

It consists, as may be seen by refer- 
ence to Fig. 6A, of two separate and dis- 
tinct cathodes and two grids surrounded 
by a single plate. The two heaters are 
connected in series as shown in Fig. ft A. 
The two grids are brought out to separate 
terminals on the sockets; the two 
cathodes are connected together. The 
socket connections are also shown in Fig. 
6R. 

Its Construction has the distinct advan- 
tage of being "fool proof." Fig. 7 depicts 
several methods of connection. With 
reference to A of fhe above figure, the 
tuned secondary connects to the two grids 
as indicated. Note that a plate circuit 
filter is recommended. The input im- 
pedance of this tube (the 69 and 29 are 
identical except for the filament rating) 
{Continued on pane 171) 
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NEW NATIONAL TUNING DIAL 

A LINEAR tuning dial, designed fur 
operation on receivers where full 
vision and/or clear view is essential, has 
been produced by the National Company, 




New National tuning diat. 



Inc. As may be seen by reference to the 
photograph above, a knob protruding 
from the panel operates the linear tuning 
scale through a drum arrangement. The 
scale is calibrated, in uniform steps, from 
1 to 100 and has black numerals set 
against a white background. 



RECORD CHANGER AND 
TURNTABLE 

MOUSED in a space only 19% by $Vz 
" inches, the Electromagnetic record 
changer illustrated in the upper section 
of the photograph below, plays and 
changes only 10-inch records automati- 
cally and any other records mechani- 
cally. It will work on either 33-1/3 or 
78 K.P.M. records. Below is shown a 
turntable with features identical with the 
device described above with the exception 
of the automatic record changer. 




Automatic turntable and record changer. 



NEW CONFIDENCE TESTER 

THE Apparatus Design Co., manufactur- 
ers of the "Confidence" tube testers an- 
nounces a new addition to the now well- 
known line. As shown in the illustration 
below, the device is similar to the older 
model hut incorporates several new fea- 
tures, as well as testing the more recent 
tubes. 

They are manufactured in two models, 
a portable and a counter model. The 
portable unit is designed for the use of 
the Service Man in the home, while the 
"counter'* model, being 44 inches high, is 
designed for store use. 

Hoth models are definitely fool-proof 
and contain no obsolescent features. 




New "Confidence" Tester, 



ALDEN ADAPTER 

ANEW adapter, designed for testing 
the new 41 and 42 tubes has just 
been announced by the Alden Manufactur- 
ing Co. and is pictured below. It is 
equipped with a six-hole top with the 
control-grid contact brought out to a 
control-grid terminal on the side of the 
adapter. It has been designed for use 
in tube testers having a UY socket. 




NaAld six-prong adapter. 



AN AUDIO AMPLIFIER 

THE model 17 combination power am- 
plifier unit, manufactured by the 
Operadio Mfg. Co. is now available for 
airport, sound truck, amusement park, 




New P.A. amplifier. 



and dance hall installations requiring up 
to 15 watts of undistorted power output. 
An additional output stage may be sup- 
plied delivering up to 30 watts of undis- 
torted output. 

The control panel of the amplifier has 
provision for microphone, radio, and 
phonograph inputs, including segregated 
control apparatus. 



A LOW CURRENT RELAY 

RELAYS may now be secured varying in 
resistance from .6- to 14,000 ohms and 
operating directly with ,5-ma. through it. 
This relay, pictured below and produced 
by the American Automatic Sales Co., is 
equipped with thumbnuts for adjusting 




The ,5-ma. relay. 



the armature gap and for tensioning the 
moving spring so the operating charac- 
teristics of the relay may be readily 
changed. This thumbnut acts as a micro- 
meter adjustment of the spring tension, 
facilitating the adjustment so that it will 
release on the exact current values for 
which it was designed. The armature is 
suspended on bronze pivots, which per- 
mits practically frictionless operation. 

The maximum continuous current for 
the coils of this relay is based on its 
ability to dissipate 15 watts. 
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RADIO A LA 
CORTLANDT 
STREET! 

By ROBERT HERTZBERG 



"Pick 'em out yourself! the prices are all marked." This sidewalk display, 
at the corner of Cortlandt and Washington Streets, is typical of New York's 
Radio Row. 



"A' 



NY SET — 25 cents," This crudely 
crayoned, yard - square sign, 
stuck on a heap of once-expen- 
sive broadcast receivers, thor- 
oughly exemplifies the spirit of New- 
York's famous "Radio How," where there 
are more radio shops per square foot 
than anywhere on earth. The stores 
themselves are not big enough to hold 
all the cut-price merchandise offered to 
the passing crowds, so they disgorge their 
surplus onto the narrow sidewalks. Here 
loud-voiced barkers exhort the cash cus- 
tomers not to overlook the wonderful 
bargains, and at the same time they keep 
a sharp lookout for the light fingered 
gentry to whom the low prices mean 
nothing. 

The whole district has a sort of car- 
nival atmosphere, with only the music, 
the kootch dancers and the freaks mis- 
sing. What, you exclaim, no music on 
Radio Row? Until a few years ago every 
store kept two or three powerful sets 
running from morning to night, but the 
din was so terrific that the city was 
forced to pass a municipal ordinance to 
curb it. Where once the roar of the 
nearby elevated was completely obliter- 
ated by the output of 12-inch dynamic 
speakers, today the receivers in the win- 
dows stand altogether silent. Demon- 
strations are given in private rooms, with 
soft lights and artificial flowers lending 




a much needed air of respectability. 

The main axis of Radio Row is Cort- 
landt Street, on which the majority of 
the stores are located. The two blocks 
between Greenwich Street and West 
Street (which runs along the Hudson 
River), are practically solid with radio 
stores, with the exception of a few inter- 
lopers, such as beverage dispensaries, and 
an empty bank. On Greenwich and 
Washington Streets, which cross Cort- 
landt, and on Liberty Street, one block 
south, and Telegram Square, one block 
north, are dozens of additional stores. 
Some are mere holes in the wall, perhaps 
eight feet deep and five feet wide; others 
are really fine places with balconies and 
plenty of aisle space. 

Why Cortlandt Street? 

Just how or why the district assumed 
its present identity no one knows. A 
factor of undoubted importance is the 
location of a string of ferry slips at the 
foot of Cortlandt Street, from and toward 
which New Jersey bound commuters 
stream by the thousand twice a day. 
During the week the "Street" is filled 
with normal New York crowds, hut on 
Saturday afternoons it is well nigh im- 
passable, for radio men from the entire 
metropolitan district come down to do 
their weekly buying. 

A casual tour from store to store soon 




This is an honesMo-goodness photo of a Wash- 
ington Street sidewalk. The sign is no joke; 
you can take away any set you like for one 
Quarter, no more, no less. 



Cabinets, with and without sets, 50 cents and 
up! The center set at the bottom, marked 
$1.00, once sold for about $275. No refunds; 
you pay your money and take your chances. 



reveals the attractions that have crowded 
Radio Row for ten years. On Washington 
Street between Telegram Square and 
Cortlandt Street the visitor finds himself 
tripping over chasses by the dozen, with 
the most absurd prices marked on them. 
Look at the heap pictured below, with 
the "Any Set 25 cents" sign in plain 
view. Shades of departed glory! Here 
we find Radiola second-harmonic super- 
heterodynes that once sold for $200; old 
three-dial Grebe's with their beautiful 
workmanship; Freshman Masterpieces, 
with one R.F. coil missing; Stromberg 
Treasure Chests, once the finest radio in- 
strument in existence— and others too 
numerous to mention. 

Move along a few feet and you en- 
counter a line-up of cabinets, some with 
sets still in them. Look at that yard- 
long Fada, marked $1.00! Or the Philco 
midget for 50 cents! Of course, every- 
thing is sold "as is" and refunds are un- 
known, but who can go wrong or a mere 
quarter when one socket or transformer 
may earn two or five dollars in a repair 
on a customer's set of the same make? 

A sidewalk display at the corner of 
Washington and Cortlandt Streets draws 
the visitor because the apparatus looks 
pretty clean. An Amrad screen-grid job 
for $11.50, Atwater Kent Compacts for 
$2.50 and $3.95, Exide batteries that you 
can't even lift, for $4.50. This is all work- 
able apparatus, not junk. 

And parts! Stuff that you thought 
went out of existence in '18 finds space 
alongside of pentode output transformers 
and make believe the boys aren't buying! 
You don't even have to go inside a store 
to do your shopping, as in many places 
the counters are right on the street, with 
big items like chasses and loudspeaker 
baffles hanging invitingly in open sight. 

A Radio Paradise 

The variety of the parts available is 
beyond belief, and is amazing to the man 
who has grown up on mere catalogs. 
From the Service Man's standpoint the 
district is a virtual paradise, because in 
it he can find pretty nearly everything 
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There is no city in the world that has a 
Radio Row comparable to New York's 
Cortlandt Street. To the great army of 
Service Men outside of New York City, 
this article is dedicated. Read it 
and weep! 




Why qo into a store. Just gather your Parts on the run. Look at 
these prices for aluminum chassis! 25 cents, 75 cents, 85 cents, 
and alt cut, drifted and bent. 



that was ever made in radio, from the 
year one and on. This is by no means 
an exaggeration. One famous store, 
hardly wide enough to accommodate two 
people but running three stories high, will 
sell you pre-war loose couplers and elec- 
trolytic Ot tcctors in their original factory 
cartons also fixed spark gaps, coherers, 
oscillation transformers, and absolutely 
any ancient part you can think of. Only 
a few steps off the busy waterfront, it is 
a meeting place for radio operators from 
all over the world. 

They come in to buy spare or replace- 
ment parts for their private short-wave 
receivers, for their captains' broadcast 
sets, and for the sets of friends and rela- 
tives in remote places where an extra 
tube or filter condenser may save months 
of boredom or loneliness. They often 
leave souvenirs in the form of tropical 
fish, South Sea Island shells, Japanese 
fans, etc., which help to dress up the 
window displays. 

Don't get the idea from the foregoing 
that only obsolete junk is on sale along 
Cortlandt Street Far from it. The 
street boasts a number of flouncy stores, 
with canopies 'n everything, where you 
can see, hear and buy the very latest 
superhets with two or more loudspeakers, 
and where you can be waited on by polite 
salesmen who actually wear coats and 
speak English. 

Auto Radio Booming 

The Street attracts the ordinary radio 
buyer as well as the professional worker, 
for here a prospective purchaser can 
look over everything the market has to 
offer without walking more than two 
blocks from the subway and "L" stations 
at the corner of Cortlandt and Greenwich 
Streets. Some of the stores with small 
fronts have considerable display space 
inside, where a bewildering array of re- 
ceivers ranging from tiny midgets to big 
phonograph combinations awaits the cus- 
tomer. One firm has just taken over an 
old movie theatre, and by removing the 
seats, covering the screen with big post- 
ers, and building up wall and floor dis- 



plays, has created a permanent little 
radio show all its own. The former 
balcony serves as a convenient and acces- 
sible stockroom. 

The latest development along Radio 
Row is automobile radio. It is an in- 
spiring sight to the visiting Service Man 
to see the curbs parked solid with all 
kinds of automobiles, on, in, and under 
which one or two men are working. A 
car owner can leave his machine in front 
of a store in the morning and drive it 
away in the afternoon with a complete 
radio receiver in it. The installation 
men run A.C. lines out from the stores 
to the curb, draping them around con- 
venient light poles to prevent passersbies 
from tripping over them. Oblivious of 
the curious crowds that gather to watch 
them work, they dope up ignition wiring, 
saw out footboards, rip out upholstery 
for aerials, and snake wires around hot 
exhaust pipes and steering columns. A 
lunch hour tour on an average Tuesday 
revealed more than two dozen cars being 
fitted with auto radio, right on Telegram 
Square and Washington and Cortlandt 
Streets, There must have been as many 
cars on the side streets. 

Taking advantage of the gathering 
crowds, the store owners put big signs 
on the tops of the cars, giving prices and 
descriptions of the auto sets they sell. 




Circulars are handed out freely, and bus- 
iness appears to be booming. 

Special Service Station 

So far the police have been obligingly 
tolerant of the curbside activities, but 
traffic being what it is in lower New York, 
some of the store owners are making 
other provisions for their rapidly expand- 
ing auto-radio business. One man, now 
occupying a large store, has rented an 
adjoining one, which he plans to equip as 
a special auto-radio service station. The 
car owner, instead of leaving his machine 
at the curb to the not-so-tender mercies 
of the curious onlookers, will drive it 
right into the store, where it will be 
fitted with a receiver in jig time. This 
arrangement is the answer to the question 
that has perplexed auto-radio manufac- 
turers for so long: should auto sets be 
installed by auto mechanics who have 
only a faint notion of what it is all about, 
or by competent radio Service Men who 
know just what they are doing? 

It is an unusual auto mechanic who 
knows how the third brush on a charg- 
ing generator works; and he is even more 
unusual if he can distinguish between 
the primary and secondary of an audio 
transformer. A radio Service Man, fa- 
miliar with the intricacies of superhetero- 
dyne power systems, finds an auto igni- 
tion system child's play. 




Radio Row's latest boom — auto radio. Service 
Men are enjoying considerable business in this 
field. A little thing like a fire hydrant doesn'* 
annoy these men at all. 



A common scene on Cortlandt Street: watching 
an auto radio receiver being installed. Note 
the sign on the top of the car. Plenty of 
interest, and plenty of business. 
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HOW TO BUILD A HIGH-GAIN 



T. R. F. RECEIVER 



/ft 

By S. H. BURNS 




Complete constructional details of a T.R.F. 
receiver of high gain and unusual selectivity. 
This receiver may be operated close to a 
powerful station without any interference. 




Fig. 3 



COIL N*1 



COIL N?2 



R . F. TRANS, 





Fig. 4 

THE average builder of radio sets 
looks upon high-mil tubes as a bit 
too complicated to be understood by 
anyone but a highly trained radio 
technician. In this article 1 have at- 
tempted to show that a highly efficient 



Fig. 5 



Fig. 6 



man; nnd that if be will use care and 
patience in following the instructions 
given, lie will achieve results that will 
surprise bint. 

Referring to the set diagram, Fig. 1, it 
will he seen that the R.F. end of the set 
high-mu receiver can be built by the lay- employs three of the '35 variable-mu tubes. 



The input to the first of these tubes con- 
sists of a doubly timed bandpass circuit. 
This will justify itself when the receiver 
is operated close to one or more powerful 
broadcasting stations. An U.F. trans- 
former couples the last '35 to a '27 power 
detector. In all there are the tuned cir- 
cuits giving more than enough selectivity 
to the set. The sensitivity is taken care 
of by the three high-nni tubes. Following 
the detector, resistance coupling is used 
into a '27 audio stage; this, in turn, sup- 
plying signal voltage to two '45 power 
tubes through an input push-pull trans- 
former. The high output of the detector 
is amply augmented by the first-audio 
tube to supply the necessary power to 
these two output tubes. For this reason, 
it was not found advisable to use the 
higher gain '47 tube as the signal grid 
voltage would certainly be too high. The 
power supply section of the receiver is 
conventional with the exception of the 
manner of securing the M5 plate supply 
ahead of the last choke. This does away 
with oue of the heavy chokes. 

Controlling Oscillation 

Oscillation is the great bugbear encoun- 
tered in using high-mu tubes. Of course 
the circuit can be prevented from break- 
ing into oscillation by increasing the bias 
on the variable-mu tubes; but to secure 
the great sensitivity that these tubes are 
capable of, they must be used in a cir- 
cuit that prevents their oscillating with 
the bias set for greatest gain. This ac- 
complished, the set will give the utmost 




VOLUME CONTROl 



Fig. 1 

Complete schematic circuit of the receiver. This set t as may be seen, has no "•strings" attached to it — it may be easily constructed at home. 
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Fig- B 

Under-chassis view of the receiver. 



Fig. C 

Top-of-chassis view showing the location of parts. 



gain and the grid-bias control will be 
used for controlling the volume and not 
the oscillation. To gain this end, the 
circuits must be shielded properly, so that 
all coupling will be eliminated between 
the H.F. stages. Further, the tubes must 
be supplied with the proper voltages on 
the screens and the plates. Hut before 
beginning the actual construction, the 
matter of shielding must be attended to. 

Making a Suitable Chassis 

The complete receiver should be built 
on an aluminum chassis, and bypass con- 
densers, resistors and wiring kept under- 
neath — out of sight. As the photographs, 



Figs. A, B and C show, only three short 
connections to the grid caps on the tubes 
are visible from the top. With the parts 
listed, the set can be laid out according 
to the drawings with the assurance that 
each part will fit into place. 

A sheet of medium grade 3/32-in, alu- 
minum, 15- H inches wide by 21% inches 
long is used for the chassis. See Fig. 2. 
The cutouts at each of the four corners 
art alike, and after marking, should he 
removed with a hacksaw. The two rec- 
tangular cutouts will not present any 
difficulty, if a half-inch hole is first made 
in each corner. Npw, using one half of 
a broken hacksaw blade, cover one end 




Fig. A 

Panel view of the T.R.F. receiver. 

with tape for a grip, and saw along the 
lines between the holes. Square up the 
corners and finish to the line with a file. 

Eight holes, l</ 2 inches in diameter are 
used for the sub mounting sockets. An 
(Continued on page 173) 
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Photograph showing Ihe new twin, triple-twin P.A. amplifier. 




Schematic circuit of the new amplifier. 



A TRIPLE-TWIN 
P. A. AMPLIFIER 

By HARRY GEORGES 

I T generally takes considerable time and experimentation be- 
I fore the ultimate possibilities of a new tube can be realized — 
I and the triple-twin tube is no exception to this rule. At this 
* moment, the latest development in the application of the 
triple-twin is a three-stage amplifier, using triple-twin tubes 
in push-pull in the output stage. This design was originated 
and data for this article was furnished by Mr. Sidney Fishberg, 
chief engineer of the Baltimore Radio Corp.. 

This amplifier has an overall gain of 85 db. at 1,000 cycles, 
with less than 10 percent drop at 50 cycles and about 20 percent 
drop at 10,000 cycles. It has a maximum undistorted output of 
15.5 watts. The new amplifier can be used directly from a 
photoelectric cell and, of course, it may be used directly with 
phonograph pick-up, microphone or radio detector because of 
its "universal" input. A resistor of about 500 ohms is required 
across the input terminals when using a microphone, so as to 
furnish a closed circuit for the microphone current. 

The use of a heavy duty output transformer is absolutely es- 
sential, and since the output impedance necessary with 295 
tubes in push-pull is 8,000 ohms, a '50-type push-pull output 
transformer will serve the purpose. It is not necessary for the 



primary of this transformer to be split; a center»tapped winding 
will serve the purpose. No special provision is necessary to 
eliminate hum, since the push-pull action automatically cancels 
this out. 

The Values of Parts 

The values of the various components are as follows: In the 
first two stages, resistors (2), (5), (7), (9), (10), (12), (15), 
and (17) are 100,000 ohms, 2,000 ohms, 500,000 ohms, 300,000 
ohms, 25,000 ohms, 500,000 ohms, 2,700 ohms, and 15,000 ohms 
respectively. Fixed condensers (3), (6), (8), (11), (14), and 
(16) have the respective values of 2 mf., 1. mf., 1. mf., .05-mf., 
25 mf., and 2 mf. 

In the push-pull stage, resistors (19) and (20) are 100,000 
ohms (t/ a watt) each; resistors (24) and (26) are 12,500 ohms 
(1 watt) each; while (21), which is the only resistor common 
in the push-pull circuit, has a value of 135 ohms (5 watts). 

The bypass audio chokes (23) and (25) have an inductance 
of 15 henries each and a D.C. resistance of 200 ohms. Low re* 
sistance chokes are necessary so as to keep the voltage drop 
low in order not to increase the bias potential of the first sec- 
tions of the 295 tubes. 

A large power-supply transformer, having good regulation, 
must be used. This should have a 700-volt center-tapped wind- 
ing (350 volts each side), with one 8 ampere, 2 , 1 »-volt winding 
for the 295 filaments and one l.-ampere, 2V 2 -volt winding for the 
'24 and '27 filaments. Naturally, a winding must be provided 
for the '80 rectifier tube. It will be noted from the schematic 
diagram that the plate voltage for the two triple-twin tubes is 
taken from a connection between the two audio chokes (36) and 
(32), whereas plate voltages for the '24 and '27 tubes are taken 
from a connection on the far side of the two chokes. 

In addition to the unusually high gain possessed by the triple- 
stage, push-pull triple-twin amplifier, it is also noteworthy be- 
cause of its remarkable compactness, its light-weight, porta- 
bility, low hum voltage, and its ability to perform, with uniform 
amplification throughout the entire range of audibility, with 
marvelous brilliance of tone. The completed amplifier is shown 
in an accompanying illustration. The overall dimensions are 
length U% inches, width 8% inches, and height 8V£ inches. 
The tubes from left to right are '24, '27, 295, 295 and '80. The 
power transformer is of the flush-mounting type and may be 
noted in back of the 295 tubes. Input and output twin jacks are 
mounted on the front chassis wall. 

Three I.R.C., 100,000 ohm. K watt, metallized resistors, (2), 
(19), (20); 

One Electrad, 2,000 ohm, 1 watt flexible resistor, (5); 
One I.R.C., 500 ohm, 1 watt, metallized resistor, (7); 
One I.R.C., 500,000 ohm, \ 2 watt, metallized resistor, (12); 
One I.R.C., 300,000 ohm, 2 watt, metallized resistor, (9); 
One I.R.C., 25,000 ohm, 1 watt, metallized resistor, (10); 
One Electrad, 2,700 ohm flexible resistor, (15); 
One I.R.C.. 15,000 ohm, 2 watt, metallized resistor, (17); 
One Electrad, 135 ohm Truvolt, 5 watt resistor, (21); 
Two I.R.C., 12,500 ohm, 1 watt, metallized resistors, (24), (26); 
Three Aerovox, type 261, 200 volt, 1. mf. condenser, (3), (6), 
(8); 

One Aerovox, type 260, .05-mf. condenser, (11); 
One Aerovox, type E 25-25, 25-volt, dry electrolytic condenser, 
25 mf., (14); 

One Aerovox, type 407, 400 volt, 2 mf. condenser, (16); 

Two Aerovox, type 207, 200 volt, 2 mf. condensers, (22), (27); 

Three Aerovox, type P 5-8, 8 mf. electrolytic filter condensers, 

(33), (34), (35); 
One Baltimore, split secondary (4 or 5 to 1) audio transformer, 

(18); 

Two Baltimore, 200 ohm, 15 henry choke, (23), (25); 

One Baltimore, 20 henry, 20 ma. audio choke, (32),- 

One Baltimore, 30 henry, 100 ma. audio choke, (36); 

One Webster, type 250, push-pull output transformer, (39); 

One Baltimore Power transformer, 700-volt, center-tapped, two 

2V£«volt and one 5-volt windings, (31); 
Four Twin-jack terminals, (1), (40; 
One Type '24 Screen-grid tube, (4); 
One Type '27 tube, (13); # 
Two Speed, type 295 tubes. (28), (29), 
One Type '80 Rectifier tube, (37); 
One "On-off" Power Switch, (38). 
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Fig. 1 

Characteristics of the 46, class B tube. 
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Fig. 2 

Construction details of an output transformer 
suitable for class B work. 
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Fig. 3 

Details for making the push-push input trans- 
former. 
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Fig. 5 

Note the use of the air-gap in this choke. 



HOW TO CONSTRUCT 

46, CLASS B 
APPARATUS 

By C. H. W. NASON 



A CERTAIN amount of distortion is 
admittedly inherent in the class 
B system due to the non-linearity 
of the system at low volume lev- 
els. The system also offers difficulties 
through the fact that grid current of con- 
siderable magnitude is drawn throughout 
the operation of Uie tube. The 46 has the 
advantage over the '10 when operated in 
class B circuits in that the grid current is 
drawn through practically all of the signal 
cycle. Distortion may, therefore, be 
grouped Into two classifications — high 
level and low level. With a proper output 
circuit the distortion due to non linearity 
at the highest levels is minimized to that 
accounted for in the flow of grid current. 

46 Operation 

The 46 contains two grids — the method 
of connection of the grid nearest the plate 
of the tube determining its manner of op- 
eration. If the two grids are tied to- 
gether, the tube draws little or no plate 
current at zero bias and is thus operated 
as a class B amplifier. With the grid 
nearest the plate tied to the plate, the 
tube becomes a low-mu tube similar in 
properties to the '45 and may be operated 
as a class A amplifier in the output circuit 
of a receiver — singly or in push-pull — or 
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Fig. 4 

Core siie and winding data for the power trans- 
former. 



it may be used to drive a pair of 46 tubes 
in the class B connection. A considerable 
power is required of this driver tube since 
it is called upon to supply the power losses 
resulting from the flow of grid current. 
Operated as a simple class A amplifier, the 
46 seems to be an excellent tube in its 
own right. The characteristics are as 
follows: 

Filament potential, 2.5 volts; plate po- 
tential, 250 volts (max.) grid bias, —33 
volts; amplification factor, 5.6; plate re- 
sistance, 2,380 ohms; mutual conductance. 
2,350 micromhos; plate current, 22 ma.; 
load, 6,400 ohms, twice this value when 
used in a class B connection. Maximum 
undistorted power output, 1.25 watts. 

In the class B connection, the grid is re- 
turned directly to ground and the tube is 
operated at a plate voltage of from 300 
to 400 volts. Fig. 1, taken from R.C.A. 
data, shows the class A driver and the 
class B circuit taken as an entity and in- 
dicates the harmonic distortion as well as 
tho power output for various input volt- 
ages from zero to 22 volts. It may be seen 
that if the three tubes are treated as an 
entity — and indeed they must be so 
treated in design — the power sensitivity is 
not so low as might be imagined. The 
power sensitivity, according to the Ballan- 
tine interpretation, is, of course, below 
that of either the '45 or '47 as normally 
employed. But, when we consider the 
tact that the system may readily be driven 
to full output by an average power de- 
tector — and that that detector must oper- 
atc at a high level if distortion is to oe 
avoid rd, there seems to be no valid reason 
for discriminating against the system on 
those grounds. 

The Output Transformer 

The output transformer feeding tho 
loudspeaker from the class B, 46 stage 
presents no great problem in design and 
is no more expensive than the transform- 
ers necessary for push-pull operation with 
'50s. In Fig. 1, the designation of the 
total load from plate to plate as 3,500 
ohms, means that each tube has a load of 
one-quarter of this value or about 875 
ohms. This gives the maximum allowable 
grid swing with the minimum grid cur- 
rent and consequent freedom from distor- 
tion. 

The output transformer may easily be 
constructed at home if the specifications 
given here are adhered to. Refer to Fig. 
{Continued on page 175) 
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AN AUTOMOTIVE 
B ELIMINATOR 



The rapid growth of automobile radio demands an 
auto-radio "B" eliminator such as described here. 

By DR. JOSEPH H. KRAUS 



Fig. C 
The interrupter or 



ifkonode. 



THAT those "in the know" knew 
whereof they spoke, when they fore- 
cast that automotive radio would 
soon reach the proportions of a small 
industry, is daily becoming more evident 
The process is regenerative, since new 
merchandise particularly designed fo 
car-radio use and offered by one manu 
facturer is rapidly absorbed by the public 
and is immediately followed by the ad 
vent of improved units designed by other 
manufacturers who have been spurred on 
by the success of the first. 

One of the first questions the car owner 
asks is, "How will the current require- 
ments of this set affect the storage bat- 
tery in my car?" 

Before the advent of "automotive" 
tubes the answer was none too satisfac- 
tory; now, the car battery need supply 
only the filament current, unless an eco- 
nomical design for the *B" circuit is avail- 
able. The convenience which the latter 
arrangement affords is an important fac- 
tor in its lavor. 

In Fig. A is illustrated the most modern 



in Fig. A are de- 
shock-absorbing 
15, tuned filter: 



"H" unit designed to operate at high effi- 
ciency in transforming the 6- or 12-volt 
potential of the storage battery up to 180 
volts or less; the schematic circuit is 
Fig. 1, 

The components shown 
scribed as follows: A, 
spring on the base-plate; 
C, elkonode; D, storage battery connec- 
tion strip; E t gaseous, half- wave, type 
BR rectifier; F, high-voltage transformer. 

In Fig. B is shown the complete Type 
6 equipment required to obtain "B" po- 
tentials and current in accordance with 
Table I, below. 

TABLE I 



Type 


Watts 


Amps. 


180 V. 


135 V. 


Unit 


Output 


Input 


at i\la. 


at Ma. 




ti.3 


2.45 


35 


46 


& 51* 


5.4 


2.1 


30 


40 


& IP 


4.5 


1.8 


25 


3:j 


& 3f> 


3.6 


1.5 


20 


27 


2 


2.7 


1.2 


15 


20 


1 


2.2 


1.1 


12 


11 


Any of 


these types may 


be converted 



into another by interchanging the "elkon- 
odes," or interrupters. For example, a 
Type 6 eliminator may be converted into 
a Type 3 by removing the Type 6 elkon- 
ode interrupter and inserting a Type 3. 
The resulting Type 3 eliminator may be 
converted into a Type merely by chang- 
ing the resistors connected in back of 
the distribution panel shown, in Fig. A, 
above units B and 1£; the same procedure 
is followed in connection with (he con- 
version of a Type 5 eliminator to Type 
5I\ Eliminators Types 2, 3, 4, 5, and 6 
are equipped with resistors of 20,000 and 
75,000 ohms for units HI and H2, respec- 
tively, in Fig. 1; for Type P eliminators 
the values are 40,000 and 50,000 ohms. 

In Fig. B, at the extreme right, ap- 
pears an automatic relay which does not 
connect the "B" eliminator until the "A" 
circuit of the associated radio set is com- 
pleted by operation of the "off-on" switch. 

Illustrated in Fig. C is the elkonode i li- 
ter rupter — the heart of those eliminators. 
The general idea of such units has been 
discussed in the article, "The 'B* Tube," 
(Continued on page 176) 





STORAGE L 
BATTERY 
(VIA CABLE 
AND RELAY) 



Black * 




Fig. A, upper. Photograph of the Mallory 'B" unit. 
Fig. B, left. The component parts are shown hare. 
Fig. 1, above. Schematic circuit of the Mallory unit. 
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A NEW SET TESTER 



A PREVAILING fear of Service Men 
at this time is the possibility of 
the usual analyzer becoming obso- 
* lete in a short time. That this 
feeling is justified, may well he realized 
by anyone familiar w ith the new tubes an- 
nounced recently. For the Service Man 
who desires a set analyzer (without fear 
of its becoming obsolete) capable of test- 
ins all types of 4-, 5- and 6-prong tubes 
without any adapters, except two for the 
plug, the Weston Electrical Instrument 
Corp, announces their latest model 660, 
which provides, per unit volume of space 
occupied, a maximum of testing facili- 
ties. 

General Description 

Housed in a carrying case of fabricoid- 
covered plywood, this compact one-meter 
tester is but 9 x 8^ x 4*4 ins. overall and 
weighs but 5V^ pounds. 

A distinctive feature is the use of a 
universal socket which permits the inser- 
tion of 4-, 5- or 6-prong tubes without 
means of adapters or without fear of 
wrong connections. A single 1,000 ohm- 
per-volt universal meter of the copper- 
oxide type is employed, thus obviating the 
necessity of an additional low-resistance 
meter for A.C. measurements. 

A single selector switch having twenty- 
one positions is used for the various tests 
without the aid of additional push buttons 
for changing scales, etc. 

Aside from the usual pin jacks available 
for external measurements, an additional 
jack is provided for the addition of an ex- 
ternal series condenser for capacity mea- 
surements. An A.C.-D.C. toggle switch, 
an ohmmeter adjuster, a tube test button, 
a voltmeter return switch, and a control- 
grid test button complete the panel as- 
sembly. 

The panel of the instrument is of bake- 
lite and the tip jacks mentioned above 
are molded directly into the panel. 



Measurements Possible 

A.C, filament voltages of 3,5 and 14 may 
be read. D.C. filament voltages of 3.5 and 
14; control-grid voltages of 14 and 70; 
cathode voltages of plus 70 and 350, ami 
minus 70; suppressor-grid voltages up to 
35; normal or screen-grid currents of 7 
and 140 ma,; screen-grid voltages of 14 
and 700; normal grid voltages of 14 and 
140; plate currents of 7 and 140 ma.; and 
plate voltages of 140, 350, and 750. Ohm- 
meter ranges of 0-1,000 and 0-100,000 are 
available; and, for output-meter work, the 
most convenient A.C. voltage range at the 
tip jacks may be used. 

A very desirable test that may be con- 
veniently made is capacity measurements. 
Two ranges are available for this work; 



the low range covers the sizes from .002- 
to ,1-mf. and the high range from ,25- to 
2 mf. 

To use the low capacity range, the con- 
denser to be tested is connected in series 
with the 140 V, A.C. range of the instru- 
ment ami the supply line. A reading is 
obtained on the 35 range of the scale and 
converted into mf. by reference to a chart 
supplied. To use the high-capacity range, 
connect the milliamineter pin jacks in 
series with the low-resistance continuity 
pin jack and set the selector switch to 
NG-7 MA. With the condenser to be tested 
shorted, adjust the "ohmmeter adjuster" 
until the meter reads 20 on the 35 scale; 
remove the short and read the 35 scale. 
This reading is converted into mf, by 
reference to another chart. 
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Photograph comparing the si«s of electrolytic 
and paper condensers, each having the same 
capacity — about 8 mf. 



THREE desirable characteristics of 
electrolytic capacitors are listed in 
the order of their importance, as 
follows: 

1. Quick reforming or comeback time, 
which indicates low leakage, thereby con- 
serving the solution; low losses with a 
minimum amount of internal heating, 
thus prolonging the life of the capacitor; 

2. High breakdown voltage to take care 
of surges and variation in voltage; 

3. Low power factor. 

Recent requirements for condensers oc- 
cupying small space and having compara- 
tively high capacity, have stimulated the 
development of the electrolytic type of 
capacitor to the extent where it now 
seems probable that many of the commer- 
cial condensers formerly using paper di- 
electric will now be replaced by these new 
types. 

This dielectric is a metallic oxide which 
entirely covers the positive plate. It is 
not visible to the unaided eye, and is 
many times too thin to be measured by 
ordinary means, being about .000,000,26 
inches in thickness. It can be made visi- 
ble, however, if the metal is removed from 
the dielectric by dissolving it — in the 
case of aluminum, in a caustic soda or 
caustic potash solution. Since the dielec- 



IMPROVEMENTS IN 

ELECTROLYTIC 
CONDENSERS 

By DONALD E. GRAY* 



♦ Duhilier Comlt-nscr Corp. 



trie is extremely thin, the capacity per 
unit area will be very great; thus ac- 
counting for the comparatively small size 
of electrolytic capacitors. 

There are three types of electrolytic 
condensers namely, the wet, with a solu- 
tion of very low viscosity, almost like 
water; the semi-dry, wherein the solu- 
tion has about the same consistency, as 
syrup; and the dry type, the solution of 
which almost resembles a putty in struc- 
ture. The working principles of these 
three types are about the same, all hav- 
ing a positive aluminum plate coated with 
the dielectric oxide, and the oxidizing so- 
lution, such as boric acid, as the negative. 
However, the type of metallic oxide used 
for the dielectric greatly differs, and the 
desired characteristics of a good conden- 
ser will usually be affected by the type of 
oxide coating. 

The disadvantage of the wet type lies 
in the fact that if any of the solution is 
lost by evaporation or leakage, the ca- 
pacity of the condenser decreases. The 
capacitor can usually be mounted only in 
one direction; and it is generally objec- 
tionable to have any freely flowing liquid 
in a small, mechanically-weak container. 
The dry and semi-dry types can be 
mounted in any position, and usually 
have a much higher breakdown voltage. 

It must be taken into consideration that 
when this type of capacitor is connected 
in the circuit, some chemical action will 
take place. There is a sudden inrush of 
a large "leakage current," in some sam- 
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Fig. 1 

The curves at the left Illustrate a phenomenon of electrolytic condensers while the curves at the 
right, the old and new leakage currents. 



pies tested by the laboratory, of several 
hundred milUamperes! This leakage cur- 
rent tends to immediately form additional 
oxide coatings, and thus increases the 
resistance and rapidly reduces the leak- 
age current. If this leakage current per- 
sists for any length of time, and does 
not decrease rapidly to a small fraction 
of a milliampere, heat will be generated 
within the condenser, due to the 1 2 R 
losses. The chemicals will be used up, 
and the capacitor will tend to deterio- 
rate with time. Besides, a fair amount 
of gas might be generated which might 
injure the capacitor. This period of de- 
crease in the inrush of current to normal 
condition is called the "comeback time," 
and in our product we have found it is 
usually a few seconds, and the leakage 
current becomes a fraction of a milliam- 
pere, so that the heat and gas generated 
are negligible. 

The curve Fig. 1, shows the comeback 
time at 500 volts during different time 
periods, also the changes in capacity and 
power factor with and without current 
during life tests. 

Other characteristics, such as power 
factor and breakdown voltage, are to be 
seriously considered- By simple calcula- 
tions it can be easily seen that if power 
factor is kept below 10 or 15 percent, it 
is satisfactory; although the capacitor 
could be constructed to obtain much lower 
power factors, this is accomplished only 
at the expense of other desirable char- 
acteristics, such as breakdown voltage, 
comeback time, and low-leakage currents. 

Whenever there is a breakdown, it not 
only tends to lower the life of the ca- 
pacitor, but increases its undesirable 
characteristics; therefore it is found that 
the breakdown voltage can be consider' 
ably increased by a slight increase of 
power factor, and this desirable feature 
more than outweighs the slight increase 
in power factor. 

In the manufacture of the capacitors, 
the positive electrode is cut to the desired 
area to obtain the correct capacity, wound 
into a roll with the foil and separated 
with a layer of an absorbent cotton gauze, 
the gauze having been previously satu- 
rated with the desired salt or acid solu- 
tion, and through the proper connections, 
the current is passed from one electrode 
to the other. This process is called form- 
ing, and places the metallic oxide coating 
on the positive foil. 

(Continued on page 176) 
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Fig. 1 

A volume-control circuit for variable-mo tubes. 



RADIO has made rapid strides in the 
last few years. Service Men and 
experimenters have found them- 
selves hard put to keep up with the 
newest developments. Of these new de- 
velopments, perhaps none has been more 
puzzling than automatic volume control— 
"A.V.C." While everyone admires the 
manner in which a receiver using auto- 
matic volume control operates, very few 
seem to know how it works or what to 
do to it when it doesn't work. It is hoped 
that this article will clear up some of 
the mystery that surrounds this subject. 
There will be little consideration of the 
subject in connection with the earlier 
types of tubes, as this phase has been 
very well covered in the article, "Auto- 
matic Volume-Control Systems," by C. H. 
VV. Nason, in the November, 1930 issue of 
Radio-Ckaft. 

There are two systems of A.V.C. in 
general use. One uses a separate tube 
which functions as a regulator to keep 
the volume constant, and has no other 
duty to perform; this A.V.C. method 
permits the use of a power detector, the 
output of which may be fed directly into 
the output power stage. The other in- 
corporates the A.V.C. action and one or 
two other functions in a single tube. 
Since the former system is more popular, 
(See pg. 667, Fig. 1, in the May, 1932 
issue; compare this with Mr. Nason's 
Fig. 3.), it will be considered first. 

Most modern radio receivers incorporat- 
ing A.V.C. make use of the variable-mu 
tube, designated as type '35 or '51, so let 
us take up the conditions under which 
these tubes should be operated. To realize 
the full possibilities of these tubes, the 
negative bias applied to the control-grid 
should he variable from a minimum of 3 
volt* to a maximum of about 50 volts. 
The plate and screen-grid voltages, as 
measured from the cathode, should remain 
constant- -or nearly so. This require- 
ment definitely eliminates a variable re- 
sistor in the cathode circuit— the system 
generally used with the types '27 and '24 
tubes. 

Simple A.V.C. Circuit 

The suggested volume-control circuit 
for use with variable-mu tubes is shown 
in Fig. 1A. It will be noted that in the 
cathode circuit there is a fixed resistor, 
R2. of such value that when the rated 
voltages are applied to the plate and 
screen-grid, the voltage across R2 is 3 



OPERATION AND SERVICE OF 

AUTOMATIC VOLUME 
CONTROL SYSTEMS 

By W. S. WILLIAMS 



volts; thus, this potential is established 
as the minimum bias of the control-grid. 
Of course, when the bias is increased by 
manipulation of the volume control, Rl, 
the voltage across R2 will be reduced, 
due to lowered plate current, producing 
a corresponding change in the plate and 
screen-grid voltages; but since the varia- 
tion cannot exceed 3 volts minimum, the 
operation of the tube is not afTected to any 
perceptible degree and no corrective 
measures are necessary. (These voltages 
could be made invariable by applying a 
positive potential of 3 volts secured from 
the voltage divider, but this presents 
other complications and the simpler 
method illustrated is the one that is 
generally used.) Since at this time we 
are dealing with direct current only, all 
bypass condensers have been omitted for 
the sake of simplicity. 

As an examination of the diagram will 
show, the grid-return lead is brought to 
the movable arm of a potentiometer Rl 
connected between the ground or chassis, 
and a point in the voltage divider system 
that is 50 volts negative with respect to 
the chassis. In this instance the poten- 
tial of the chassis is assumed to be zero. 

Now, in case the lowest potential exist- 
ing in the voltage divider system is com- 
mon with the chassis, the diagram shown 
in Fig. IB is used. Here the cathode 
resistor R2 instead of being connected to 
the chassis, is connected to a point in 
the voltage divider system that is 50 
volts positive with respect to the chassis. 
The plate and screen-grid potentials are 
likewise increased to maintain the rated 
voltages between them and the cathode. 
Now it will be seen that by adjusting the 
volume-control potentiometer Rl the bias 
can be varied from a minimum of 3 
volts — secured by the resistor R2 in the 
cathode circuit — to a maximum of 53 
volts — the total voltage across Rl and R2. 

Now let us examine Fig. 2 A. Here we 
find that the potentiometer has been 
replaced by two resistors, one variable, 
R1A and the other fixed RIB. The fixed 
unit is connected between the grid return 
and the cathode, while the variable re- 
sistor is between the grid return and a 
point in the voltage divider system that 
is 50 volts negative with respect to the 
chassis. Now we have assumed that the 
potential of the chassis is zero, while 
point C is at a potential of 50 volts less. 
This being the case, current will flow 
from A to C, the amount depending on 




Fig. 2 

The variable resistor shown in A is replaced 
by the A.V.C. tube illustrated in Fig. 2B. 
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Fig. 3 

Another circuit using a separate A.V.C. tube. 

the total resistance between A and C. 
Now if we adjust the resistor R1A so 
that its resistance is infinitely high, very 
little current will flow, and the voltage 
drop across the resistor RIB will be 
negligible. 

This being the case, the bias is almost 
exactly the same as the voltage across 
the cathode resistor, R2; and a state of 
maximum sensitivity results. Now if we 
lower the resistance of R1A, more cur- 
rent will flow due to the lowered resist- 
ance between A and C. This results in 
an increased current flow through the 
resistor RIB, with a corresponding in- 
crease of voltage across it. This voltage 
being applied to the grid of the tube 
reduces the sensitivity, and if the resist- 
ance of R1A is reduced to zero, the full 
50 volts will be developed across RIB and 
applied to the grid, reducing the sensi- 
tivity to a minimum. 

Both of these methods of controlling 
volume have been manually operated, and 
perhaps their relation to automatic 
volume control is not quite clear. Now, 
the purpose of A.V.C. is to provide a state 
of maximum sensitivity for the reception 
of weak signals and to cut down the sensi- 
tivity when a strong signal is being re- 
ceived, so that both are reproduced with 
substantially the same volume. 

{Continued on page 177) 
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Fig. 4 

Schematic circuit of the Apex No. 10 chassis used as a basis for discussion in this article. 



This is the last oi a series of 
articles dealing with the use of 
the analyzer in radio servicing. 
Particular emphasis is placed, 
in this discussion, on the man- 
ner in which radio sets are to 
be serviced. 

By F. L. SPRAYBERRY 



HOW TO USE A SET ANALYZER 



N the two preceding issues of R.wuo- 
Ckakt were described the technical de- 
tails of a modern set analyzer. In the 
present article, the step- by -step pro- 
cesses involved in correctly operating 
such a test instrument in conjunction with 
the newest types of radio sets are given 
consideration. 

Actual Measurements 

Now for actual measurements to he 
made on a commercial receiver. Suppose 
we take a modern superheterodyne using 
variable-inn and pentode tubes and go 
through it with the s<it analyzer. 



Figure 4 shows the circuit of a typical 
ten-tube receiver (the Apex No. 10 
chassis). Such a circuit is an example 
of the receivers the Service Man is often 
called upon to service. We will assume 
that the tubes light, but we have no 
signal. 

Give the aerial and ground connections 
a visual inspection to see if they are 
O. K. Next get out one of the analyzer 
charts (furnished with each analyzer) 
and follow the values shown in Fig. 5. 

Insert the two leads from the plug into 
jacks 2 and 3 and plug the other end into 
the A.C. outlet which also connects to 
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Fig. 5 

Jewell Analyzer Service Chart. Readings are taken with the analyzer and recorded 

as shown above. 



in a table, 



the receiver. Line voltage will now be 
indicated on the 160- volt range of the 
A.C. voltmeter: record the value on the 
chart. Complete this portion of the rec- 
ord by tilling in the position of the volt- 
age tap to the primary of transformer. 
If line voltage is high, set this tap to the 
high position; if no tap is provided, in- 
stall a voltage regulator. 

Now remove the U.F. tube, placing the 
test plug in the receiver socket and the 
tube in the tester socket; turn the re- 
ceiver "on" and the volume control on 
full; and till in the chart as to position 
and type of tube. Turn the AC selector 
switch to the "H-lll 4-voIt" position; 
read on the 4-volt scale and record the 
indicated value in column 4. Now turn 
the master selector switch to the "F-K 
300-volt" position; read the plate voltage 
on the ;500-volt scale and record it in 
column 5 of the chart. N<xt, turn the 
master selector switch to the "GG-K 6- 
volt" position, reading the control-grid 
voltage as indicated on the 6-volt scale; 
record the value in column 6. Reset the 
selector switch to the "SG-K 120" volt 
position, at the same time pressing the 
small, green push button in the center of 
the selector switch; record this screen- 
grid potential in column 7. Reset the se- 
lector switch to the "K-H 60" volt posi- 
tion, recording the cathode voltage in 
column 8. 

Next in line are the current readings. 
Reset the selector switch to the "G-12MA * 
position; read the screen-grid current on 
tiles 12-ma. scale; record in column 0. Re- 
set the switch to the "P-120 MA" position; 
if no high current is indicated, reset to 
a lower scale. Reading the plate current 
on the 12 ma. scale: record in column 10. 
Leaving the selector switch in this posi- 
tion, turn the right-hand switch to the 
"down" position, at the same time noting 
(Continued on page 179) 
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THE SERVICE MAN'S FORUM 

Where His Findings May Benefit Other Radio Technicians 



repairs 
Wish 



on 

vou 



THE RANDALLS SPEAK THEIR BIT 
REGARDING A.K. RECEIVING 
COMPONENTS 

Fd it or. Kadi o-Ck a it : 

I am enclosing herewith a letter from 
Mr. P. Atlee, of the "At water Kent" 
Service Department, in which they posi- 
tively refuse to (Jive out an if servUt 
information for service 
At w ater Kent radio sets 
would publish this letter, 
and thus end all con- 
troversy regarding their 
attitude. 

I am also enclosing a 
somewhat "snooty" reply 
to Mr. Atlee, telling him 
just what I think of the 
situation. I hope this gets 
under his skin. 

I am unable to under- 
stand their attitude toward = 

the fully established radio 
Service Men, It's the poor customer who 
gets the worse end of it all — the very 
customer who has made At water Kent 
possible by purchasing their products. 
And let me emphasize right here that 
we (jet more A. A", sets in for repairs than 
all other sets put together, averaging ten 
sets per day! 

The assistance given by other large 
manufacturers is surely wonderful and 
is highly appreciated. Rest assured 1 go 
out of my way to tell the owner of the 
set we repair, just how nice that particu- 
lar manufacturer is as regards help ii> 
repairing their particular set. If Mr. J. 
Leviue has an A.K. manual, (not that we 
need it) I sure would love to see it. All 
1 have ever seen w;is a list of parts by 
number, from which that particular part 
might be ordered from A.K. only. 



(The letter to which reference is made 
is quoted below.) 
Mr. M. K. Randall. 

1207 Forbes Street. 
Kalamazoo Mich. 
Dear Mr. Randall: 

This will acknowledge your letter of 
January 24, asking us to forward infor- 
mation regarding the values of parts used 
in our radio receivers. 

We should like to be able to comply 
with your request, however regret to 
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advise that this information has never 
been released from our laboratory and 
consequently we are not in a position to 
furnish same. As a matter of fact, this 
information is not even available to At- 
water Kent distributors and dealers, who 
replace necessary parts in our sets by 
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Fig. 3 

Mr. Ulrich's corrected circuit. The dotted lead 
was omitted in the previous circuit. 



simply ordering the correct replacement 
parts by number. 

In the event that it is absolutely neces- 
sary for some reason to measure the value 
of some particular part, this can always 
be done by means of a proper measuring 
instrument as you no doubt know. 

Appreciating your interest and regret- 
ting we are not at liberty to comply we 
are, 

Apparently not all Atwater Kent receiv- 
ers are serviced by distributors or dealers 
as is evidenced by the 
-- - following reply to the At- 

water Kent organization 
by Kalamazoo Electric 
Company — Mr. M. K. Ran- 
dall talking. 
Dear Mr. Atlee: 

Answering your letter of 
date, which is in answer 
to our letter requesting 
(we to pay for same) serv- 
^ i ^ == ^ ==; ice manuals covering sizes 
of resistors, condensers, 
etc., for Atwater Kent Radio sets, we 
have the following comment to make. 

The following are excerpts from the 
Randall letter to the A.K. people. — Editor, 
Of over seventy-five prominent manu- 
facturers of radio sets, your firm is the 
very first to turn down cold our request 
for information covering the data of 
parts for repairing radio sets. We believe 
that your reply and refusal to furnish such 
data, is an almost unbelievable refusal. 

In my former letter, I told you that 
we bad on hand three of your sets to be 
repaired; also, that during the past year 
we have received over one thousand radio 
sets of all makes for repairs, and thanks 
to the courtesy of the many manufac- 
turers, these sets have been properly re- 
paired, at a reasonable repair-price; which 
(Continued on page 181) 




Fig. 2 

Corrected diagram of Mr. Silverman's article. 



M. K. RANDALL NED F. RANDALL 

RADIO REPAIR SERVICE 

PHONE 2.2226 

1207 Forbes St., KALAMAZOO. MICHIGAN 
Dear Friend: 

When you need Radio Repairs of any kind, we will appreciate 
hearing from you, and wilt assure you: 

PROMPT and HONEST service. 

A taring of one-fourth to one-half in cant. 

Experience gained in repairing over OtSE THOUSAND Radio Mtf. 
HIGHEST GRADE PARTS for all *et; (in mock), no vaitm. 
A fully equipped Radio-i^Mftoratory-Repair-Shop. 
Expert Service for $1.00 per hour. 

Our motto is **The Rest for Less.'* We want You for a customer, and 
will gloe you Radio Service so good and so reasonable that you will be 
delighted, and Wilt tell your friends about us. Kindly saoe this card for 
future reference. Thanks. y cry sincerely, 

M. K. Randall— Ned F. Randall 



Fig. 1 

The business card of the firm of Randall, 
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PRIZE AWARD 

"UNCANNING" RESISTORS AND 
CHOKES 

By R. W. Osland 
THE writer has made numerous in- 
' quiries and finds that few Service Men 
seem to know that it is quite unnecessary 
to heat condenser, choke coil and trans- 
former shield cans to remove the respec- 
tive units where they are hound in the 
can by the tar compound usually used. 

A very simple process is to set the en- 
tire unit into a receptacle into which has 
been poured sufficient gasoline or, pref- 
erably, carbon tetrachloride (or one of 
the cleaning fluids incorporating this 
chemical); the hitter is better due to the 
fact that it is non-inflammable. 

The procedure is illustrated in Fig. 1. 
Do not use this "stunt'* where it is de- 
sired to save several condenser units 
which may be contained in the same can 
with the defective one it is desired to re- 
place, as the chemical "cuts" the insu- 
lating paraffin. Transformers and choke 
coils may, by this process, be cleaned 
"right down to the bone," leaving a clean 
unit which is readily serviced for shorts 
or opens. 

Of course, the same solution may be 
used over again several times. The job 
will be completed in about 5 hours. 



HUM DUE TO ELECTROLYTIC 
CONDENSERS 

By E. H. Weber 

DEFORE looking or testing anywhere 
^ for the source of an A.C. hum in the 
Orosley Showbox or any other A.C. set 



inserted Choke coil, transformer 
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Fig. 1 

Showing the brackets used to hold the condenser. 
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SHORT CUTS 

IN RADIO SERVICE 



$10 for Prize Service 
Wrinkles 

Previous experience has indicated that 
many Service Men, during their daily work, 
have run across some very excellent Wrinkles, 
which would be of great interest to their 
fellow Service Men. 

As an incentive toward obtaining informa- 
tion of this type, RADIO-CRAFT will pay 
$10,00 to the Service Man submitting the 
best all-around Radio Service Wrinkle each 
month. All checks are mailed upon publi- 
cation. 

The judges are the editors of RADIO- 
CRAFT, and their decisions are final. No 
unused manuscripts can be returned. 

Follow these simple rules: Write, or pre- 
ferably type, on one side of the sheet, giving 
a clear description of the best Radio Service 
Wrinkle you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You may send in as many 
Wrinkles as you please. Everyone is eligible 
for the prize except employees of RADIO- 
CRAFT and their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be 
received for the next month. 

Send all contributions to the Editor, Ser- 
vice Wrinkles, c o RADIO-CRAFT, 98 Park 
Place. New York City. 



using the Hquid-electrolytic condensers 
in the power pack, just tilt the set on 
edge and note whether the hum disap- 
pears or weakens. That the trouble is 
due to these filter condensers may be 
checked further by removing the con- 
denser, soldering on longer leads as illus- 
trated in Fig. 2 and tilting the condenser 
without moving the set; if the same 
change of hum volume is noticed, it 
proves that the trouble is in the con- 
denser, (the change in filtering action is 
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caused by the change in the position of 
the electrolyte when the condenser is 
tilted). Watvh out for shocks! 

A condenser showing this fault should 
be replaced. 



JACKS AS SWITCHES 

By LeRoy W. Johnson 

DECENTLY I had need for a number of 
push-button type switches, and my 
solution to this problem of obtaining 
relatively expensive units may be of in- 
terest to other technicians. 

A wholesale catalog offered a bargain 
in Yax*ley S.P.D.T. switches; an old jack 
frame completed my kit of parts. The 
completed push-button switch is illus- 
trated in Fig. 3. 

Saw the jack frame to fit. Next, drill 
and tap the side of a piece of bakelite rod 
li/o x J/, -m- in diameter. Into this hole 
is placed the stop pin, a small screw, 
the head of which has been cut off; the 
hole must be at a definite point to keep 
a steady tension on the rod to prevent it 
opening the normally closed circuit. 



A SHOP CONTINUITY TESTER 

By Thomas F. McTighe 

A VERY good short-eut for use in the 
J* service shop is illustrated in Fig. 4. 

The 25-watt lamp limits the current 
that may pass through the vacuum tube 
filament circuit or through the milliam- 
meter circuit. This circuit arrangement 
may he used either as an ohmmeter or 
as a continuity tester. (As meter MA, 
the writer uses a D,C. voltmeter having 
a 7-volt range, 64 ohms per volt; rectifier 
V furnishes the requisite D.C. and en- 
ables ohmmeter readings up to 0.2-meg.; 
with the 5 ma. meter indicated in the 
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Tilting the electrolytic condenser. 



Fig. 3 

An inexpensive "expensive" jack switch, 



Fig. 4 

Mr. McTighe's continuity tester. 



158 



RADIO-CRAFT for SEPTEMBER, 1932 



figure, this range would be extended to 
1. meg.) 

The only caution is that the radio set 
must be entirely disconnected from an- 
tenna, ground and the line circuit in us- 
ing this device; otherwise, a short-circuit 
might result. 



CHASSIS HEATING SPEEDS SERVICE 

By Norman H. Squire 

OFTEN times, sets will perform O.K. 
until warmed up and then cut off; 
but if the chassis is removed from the 
vase, this ivill not happen due to better 
ventilation. This effect is especially evi- 
dent when the chassis has a metal cover- 
plate which must be removed to hunt the 
trouble. 

1 have often been able to get the trouble 
to show up by placing a radiant reflect- 
ing-type heater so as to heat the chassis 
by external means. This idea is illus- 
trated in Fig. 5. 



NEUTRALIZING D.C. RECEIVERS 

By D. V. Chambers 

THE writer has successfully used the 
' adapter illustrated in Fig. 6 to neutral- 
ize D.C. receivers designed to be oper- 
ated from the power circuit. 

To remove the tube from the socket or 
to open its filament circuit in the usual 
manner would prevent the lighting of 
the remaining tubes in the series circuit. 
Consequently, the writer connects an ex- 
ternal socket, B, in shunt with the adap- 
ter A. Thus, to complete the circuit, it 
is only necessary to plug into socket B 
a tube having similar filament character- 
istics to the regular tube in the set. As 
indicated in dotted lines only the plate, 
control-grid and negative filament leads 
of this tube's socket are wired through 
to the plug end of adapter A. 



RECLAIMING TUBES 

By R. D. Wills 

AMONG my most useful service instru- 
ments is a 5-to-4 prong adapter which 
I use in the repair of burned out 5-prong 
tubes. The adapter is illustrated in Fig. 
7. I have fused many tube filaments sim- 
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ply by plugging 5-prong tubes into the 
adapter which were supposedly burned 
out. and then plugging the 4-prong por- 
tion of the adapter into a 5-volt power 
tube socket. 

The only precaution is to tcatch closely 
for as soon as the tube lights, it must 
be immediately removed; a slight jar 
may help to join the broken ends. 



AN ANTI-HUM SHIELD 

By M. Kiltkebusch 

TO reduce hum in certain types of re- 
ceivers, the writer has found it neces- 
sary to shield the detector tube. For in- 
stance, in certain Day-Fan receivers of 
8-tube type, a hum may be more pro- 
nounced with some type '27 tubes than 
with others. In the model mentioned, 
the *27 detector is of the grid-leak type 
and located only 2>/ s ins. from the '80 
rectifier. 

This **bnzzy M hum is probably due to 
a "magnatron" effect, that is. the modu- 
lation of the detector electron stream by 
the rectifier. 

Placing a piece of 3 x 5 in. aluminum 
or copper sheeting as shown in Fig. 8 
eliminates this effect. 



in the voice-coil is the same as if A.C. 
of the same frequency were present. 

Two obvious solutions to the difficulty 
are: first, to use a non-pulsating or 
steady D.C. in the field circuit and thus 
prevent any pickup in the voice coil, and 
second, to shield the voice-coil in some 
manner from the field supply. The first 
method is ordinarily out of the question 
because of economic reasons in the manu- 
facture of the speaker and its power 
supply. 

There are a number of dynamic re- 
producers in use which employ "dry rec- 
tifiers" to change the A.C. to D.C. for the 
field coil. There are also available a 
large number of "A" eliminators, relics 
of the days of "electrified" battery sets. 
An effective filter unit from a Sterling "A" 
unit was dismantled for use with a very 
"hunimy" reproducer as shown in Figs. 
9A and 9R 



REDUCING HUM IN DYNAMIC 
SPEAKERS 

By C. W. Palmer 

ANUMHER of devices have been de- 
scribed in radio publications for re- 
ducing the hum in dynamic speakers; 
such as electrolytic condensers of high 
capacity, hum-bucking coils for the voice- 
coil circuit, resistors across the voice-coil, 
etc. In an article in the March 1931 issue 
of RAhio-CitAKT the writer described a 
number of these devices, giving the effec- 
tive efficiencies of some of them. A sys- 
tem much more effective than previous 
arrangements was also explained. 

As then mentioned, the hum originat- 
ing in dynamic reproducers is almost al- 
ways caused by a fluctuating current in 
the field actuating circuit, being picked 
up inductively in the voice-coil and thus 
vibrating the cone at the frequency of 
the fluctuation* While the current in the 
field circuit is pulsating D.C, the pul- 
sations being 60 or 120 per second cor- 
responding to the fundamental and first 
harmonic of the A.C, supply, the effect 
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Reducing hum in dynamic speakers. 



Tig. 8 
An anti-hum shield. 
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Artificial heating of the chassis is easily ac- 
complished with this novel idea. 
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Here's how to neutralize those D.C. receivers. 
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Fusing burned out tubes. This idea may also 
be applied to ordinary incandescent lamps. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 



OPERATING NOTES 



By BERTRAM M. FREED 



ON the Fhilco 90 and UOA model 
receivers which have only a 
single-pentode output (receivers 
above serial No. 237,001), a very 
common complaint is fading and inter- 
mittent reception; the schematic circuit 
is reproduced in Fig. 1. An open bake- 
lite-covered condenser of .01-mf. coup- 
ling the control-grid of the pentode tube 
to the type '27 A.F. amplifier preceding 
it, has been found to cause this condition. 
This unit is located at the front and 
right of the '27 A.F. amplifier tube socket 
(looking at the underside of the chassis). 
This condenser has three connection lugs; 
the unit must be replaced. 

Bosch 31 

Fading appears to be a common afflc- 
tion with most receivers and the ltosch 
31, shown in Fig. 2, is no exception — 
and the trouble isn't due to a defeetive 
deteetor tube! 

There are two carbon resistors in this 
model that are known to cause the above 
complaint. The 30,000-ohm LF. screen- 
ed resistor R12 is the worst offender. 
It will check perfectly, only to suddenly 
open; then, before the voltmeter or anal- 
yzer is brought into play, will return to 
its former condition. 

When this unit is suspected, the volt- 
meter should be left connected to the 
H.F. screen-grid and the chassis, or cath- 
ode, so that the change, if any, may be 
noted. Perhaps, it is wiser to replace 
the resistor to prevent a possible future 
service call, as has happened to this 
writer, several times. 

The second-detector screen-grid resistor 
K6, a 2-megohm unit, has caused a simi- 
lar complaint, but not to the same extent 
for it carries much less current. An open 
condition of this resistor may generally 



be recognized by the symptoms of muffled 
or mushy reproduction at low volume. 

Stewart- Warner, General Motors 

Many cases of distorted reproduction 
have been reported on the Stewart- 
Warner, model 102-A receiver, regardless 
of whether the set was operated at low 
or high volume. (This is the circuit er- 
roneously marked "202" on page 202 of 
the Official Radio Skkvick Manual, 
Vol. II.) 

A test showed that the tubes were not 
at fault; all voltages too were correct, 
yet the cause could not be traced. Con- 
sequently, the audio system was given the 
"once-over" very carefully. 

After a great deal of trouble, it was 
noticed that when the detector screen- 
grid voltage was checked on the 500- volt 
range of the voltmeter, the distortion 
cleared up and the volume was greatly 
increased. Since this move placed a y z - 
megohm resistance from detector screen- 
grid to chassis, (the voltmeter's resist- 
ance), a %-niegohni carbon resistor was 
soldered into this position. This cleared 
up a number of baffling service calls. 

General Motors Model 130 

Oscillation and fading on the General 
Motors models 130, etc., etc. (T.R.F. chas- 
sis) have been traced to badly corroded 
condenser-gang rotor contacts. The grid 
returns of the R.F. tubes are soldered to 
these contacts, thereby making a purely 
mechanical connection to the chassis in- 
stead of a good electrical one. Cleaning 
the rotor contacts will eliminate the con- 
dition for a short time, but the best pro- 
cedure is either to solder these return 
leads, or to fasten them to the chassis 
by some secure means to prevent a recur* 
renee, Of course, these contacts should 



be cleaned in any case, or else a scrap- 
ing noise will be heard as the receiver 
is being tuned. 



OPERATING NOTES 

By Adolph Kohnert 

THE most difficult problems we Service 

Men encounter are intermittent recep- 
tion, distortion, and circuit oscillation; 
especially when voltage, resistance and 
other tests reveal that all units appar- 
ently are working correctly and have the 
correct values. 

Before going into specific cases let me 
explain my approach to such solutions. 
As a rule I find it, in most cases, best to 
remove both the chassis and the speaker 
from the cabinet. Next, put the set into 
operation, connect the aerial and ground, 
turn the chassis upside down and if pos- 
sible wait until the set works abnormally 
as in a case of fading. 

Now, in a systematic manner, pull 
slightly but firmly on all connections. 
Work either from one side of the chassis 
to the other side; or, start from the out- 
put tube and gradually go to the antenna 
input connection. For this pulling opera- 
tion I. use a pair of insulated, long-nose 
pliers; there also is required a hakelite 
strip with one end slotted and the other 
filed as illustrated in Fig. 3A. The latter 
tool is used when testing R.F. circuits, 
supplanting the pliers (which detune or 
stop the operation of the set). 

I consider it absolutely essential to 
have available a diagram of the set on 
which you are working. Then I usually 
start by shunting all condensers with 
known good ones (having the values speci- 
fied in the circuit), because very often 
condensers which open when "hot" will 
test O.K. when disconnected from the cir- 




Flfl, 1 

Complete schematic circuit of the Philco models 90 and 90A. The condenser between the pentode grid and the »27 was open, causing fading. 



160 



RADIO-CRAFT for SEPTEMBER, 1932 



www.americanradiohistorv.com 



cuit Next to be inspected are the re- 
sistors and if these test up to par, I take 
the diagram and study it very closely for 
circuit peculiarities. What other parts 
1 would substitute next all depends on 
the particular set. 1 shall now tell you 
about a few troubles I have encountered. 

Philcos 

The first case was a Philco 90 with type 
'45 output tubes; the report was "fading." 
All voltages tested normal but reception 
faded as soon as the chassis was touched, 
but when any test was conducted, the 
signal would rise to normal volume. The 
trouble was found in an open ,01-rof. con- 
denser, connected from detector plate to 
first A.F. control grid. 

Another Philco set of this type played 
with low volume; turning the volume con- 
trol did not change the volume; all volt- 
ages tested normal. The .01-nit'. coupling 
condenser which is connected from the 
"detector-rectifier" output resistor to the 
manual volume control (whose movable 
arm is connected to "detector-amplifier" 
control-grid) was intermittently opening. 

The owner of a Philco 41 D.C. reported 
the set slowly "dying" to a very low vol- 
ume which could be brought up by turn- 
ing the volume control; then, suddenly, 
the reception would rise to normal vol- 
ume. Pulling on one of the condenser 
lugs would return operation to normal, 
only to again fade. Looking at the dia- 
gram, this condenser was found to be 
bypassing a 5000-ohm resistor in the de- 
tector control-grid return circuit. Re- 
placement of the condenser solved the 
problem. 

Many of the Philco 50 radio sets were 
reported to have low volume, distortion, 
circuit oscillation and hiss, but only after 
a tube was changed. The solution to this 
problem, which was quite a stumbling 
block for many Service Men, was to con- 
nect an additional .5-mf. condenser, from 
the movable arm of the volume control 
which connects to the R.F. cathodes, to 
the ground. 

Stewart-Warners 

Several Stewart- Warner 102-A radio re- 



ceiver circuits "oscillated" on all stations. 
A check showed all voltages O.K. Resist- 
ance and condenser-short tests did not 
indicate nay trouble. An 0.1-mf. con- 
denser bypassing a 500-ohm cathode series 
resistor in the type '51 tube circuit was 
open and required replacement. The po- 
sition of this condenser is indicated in 
Fig. 2B. 

Low volume on a type R-102 D.C. (line) 
receiver was traced to an open '2. meg., 
V s -watt resistor located in the screen-grid 
circuit of the second-detector tube. This 
resistor was replaced with one of 1-watt 
rating. 

Atwater-Kent 

A great deal of annoyance was had, 
with an Atwater Kent 84 D.C. (line) re- 
ceiver. All tests of voltages showed O.K., 
yet the set was playing with low volume. 
This set uses an l.F. "stopping" choke, 
which is located between the l.F. stopping 
condenser and one end of the volume con- 
trol. The wire used is very fine; inspec- 
tion showed that it had broken oft' close 
to the soldering lug. 

Amrad 81 

One of the most peculiar troubles re- 
garding an Amrad 81 had to do with the 
complaint that after the set had been 
playing for three or four hours the pro- 
gram would start to fade. The chassis 
was "pulled" for shop test but during a 
whole week, it was impossible to make 
the fading condition appear. The set was 
brought back and the next day the cus- 
tomer called to report that the fading 
still existed! So. the set was watched, 
undisturbed, in the customer's house; at 
the end of five hours the set started to 
fade at one-minute intervals. Analyzer 
readings showed no plate voltage on the 
detector tube. At first it was thought to 
be the detector bypass condenser but 
when this was replaced the set still 
faded. So the only trouble could be the 
audio .5-mf. coupling condenser, which 
has two yellow leads coming from the by- 
pass-condenser block. After these two 
leads were cut from the block and a new 
coupling condenser connected externally 
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the set behaved normally. 

Another cause of fading will be found 
in bad solder connection on the U.K. 
coils: slight tapping of the coil forms 
will locate the trouble if visual examina- 
tion fails. 

Should this set hum even after the two 
hum adjustments are adjusted properly 
and the Mershon condenser found O.K. 
then, connect a 1-mf. condenser from the 
first-A.F. cathode to ground; use leads 
as short as possible. 



OPERATING NOTES 

By Joseph X. Reilly 

SEVERAL of the older Atwater Kent 
receivers are so constructed that the 
chassis contains all the operating dials 
which are manipulated from the front of 
the panel through holes cut out in the 
pa nel. 

On one of these receivers the volume 
control did not function. Upon removing 
the set from the cabinet, the receiver 
operated in a normal condition for over 
three hours, but refused to function after 
this time when replaced in its cabinet. 
The removal and replacement of the 
receiver was repeated twice to determine 
whether or not something was shorted 
to the bottom of the cabinet which is of 
metal. Nothing doing; the set worked 
normally out of the cabinet, but had very 
poor volume in the cabinet. 

The following procedure was then fol- 
lowed: The chassis was placed in opera- 
tion out of the cabinet and then placed 
in t lie cabinet while the set was working. 
This, of course, was done very slowly 
until the entire receiver was in its cab- 
inet — the set still worked O. K.! 

Now, one by one the bolts holding the 
chassis to the cabinet was placed in posi- 
tion, and when the first one on the right- 
hand side was tightened, reception ceased. 

The bolt was loosened again and recep- 
tion became normal. A very close inspec- 
tion revealed the fact that the volume 
control was placed on the chassis and one 
of its wires was bare at the point where 
it entered the volume-control unit. 

After this was taped and tucked away, 
the short to the cabinet was eliminated. 
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Fig. 2, left 

Schematic circuit of the Bosch 31 receiver. 
In one case, an intermittently open screen-grid 
resistor, Rl2, cau:ed fading. In another ca'.c 
the second-detector screen-grid resistor "caused 
similar symptoms. 



Fig. 3, above 
At A, the device used in the pulling operation: 
at B, the position of the condenser causing 
the trouble. 
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CLARION DE LUXE MODELS AC-280 AND 25-280 12-TUBE SUPERHETERODYNE 

(Four, type 46 tubes in double push-pull; mute switch; dual reproducers; twin-triode duo-diode 
second-detector combined with delayed A.V.C.) 



One of the newest of Trans former Cor- 
poration of Vincrica's "Clarion" line of 
radio sets is the DeUuxe Model 280 super- 
heterodyne, listing for less than seventy 
Hollars, which incorporate)* t iaiittilM*i a of 
interesting circuit variation* with which 
the Service Man must acquaint himself : 
these new circuit "kinks"' are evident by 
reference to the schematic circuit:. 

The component characteristics are as fol- 
lows: KcsUtor Itt. manual volume control, 
O.Tfwneg. : K2. tone control, 0,1-mog. : ft 
5<MI ohm*: K4. K8. 10.000 ohms: K5. 0.1- 
mcg. : li«5 J. meg.: K7. % meg;.; KO. 8.100 
ohms: It 10. 1.000 ohms: Hit, M> ohms. 
The field coils measure 400 ohm* each : 
choke Ch. t 400 ohms. 

Comic users Cl to Co are the tuning units 
(they are shunter! hy trimming comlctisprs 
which do not appear in the schema t ic cir- 
cuit) : padding condenser C4 also is shunted 
hy a trimming co n dense r : C5. CIS, C21, 

0. J-iuf. : CO. HO imiif. : C7 to CIO are the 

1. P. trimmers: Cli. .2.Vmf. : 02. .02: CKi, 
C1X, 1. inf.; CM. .00 1 -inf. : CIO. 8 mf. : IT. 
2 inf.. Cm, .12-nif. ; CS*d. .U-inf. 

Operating tuhe characteristics (Line po- 
tential. 115 V.. vol. control lil full on: 
mute switch Sw. 2 "out.") Filament poten- 
tial. VI. VS. V4. Vr,, V0 t 2.2V.: V2. B7. 2.S 
V.: VH. V0. VIO. VII. 2.4 V. : V 1 2, O 
V. Plate current. VI. 250 V.: V2. 2-12 V.: 
\'X 110 V.: V4. 240 V. : V5, VG. '» V. : 
\ 7. 2:57 V.: V8 t VP. VI CI, VI 1. 24.". V.: 
VI 2. :i40 V. (each plate). Control-grid po- 
tential, vi. V4. 0.2-v. : V2. 4V.: v:j. ,05-V : 
vs. vo. 2 v.: vt # o v.: vs. vo. vio. 

VII. V. Cathode potential. VI. V4. 4 V : 
V2. VO, VO. 5 V. : v:j. 0 V. : V4. 4 V. : 
V7. tt.O V. Screen-grid potential. VI, V4. 
77 V.: V2. 87, V.: V"», Yj, VS. V7. 0 
V, Plate current (normal), VI. 4 ma.: 
V2. 0.25- inn. : V:t. 8 ma. : V4. 2 ma. : V5. 
V0. 0 ma.; V7. :i ma.: VS. V9. Vio. VI 1. 
20 ma.: V12. 108 ina. (per plate). 

When n strong signal is heing received 
and a long antenna is heing used, or the 
volume control I* net too hijrh. the resuU 
may he tuhe overload. This may take the 
form of a whistle when tuning across the 
sidehauds. 

A good ground is important lo satisfac- 
tory operation. 

The model AC-280 chassis is designed for 
operation on 1 In <.o 120 V., 50 to 00 cycles : 
the model 25-280 operates on 110 to 120 
V., 25 to 40 cycles. 

There ate four construction details of 
outstanding interest, to wit: •delayed" 
automatic volume control: douhle push-pull 
power amplification (using, incidentally, 
the new type 40 tuhes) : twin-triodc duo- 
diode second-detect or, and ; dual repro- 



ducers. 

In the second detector stage two type 
'27 tuhes ai^c used in douhle diode con- 
nection. In this circuit the detectors are 
used as ordinary r.wo-elcmcnt rectiticrs of 
the U.K. signal fed to their controls rids, 
which are connected in push-pull. The 
plates arc connected In parallel, the audio 
component dividing into two paths. 

One circuit for the A.F. is through con- 
denser Ci l to ground: the other follows 
the common R.F. and t.P. rnthode path 
through UK and then to ground. The latter 
connection has an additional path through 
CM : then, there is one circuit to ground 
through K7. and another through KFl\ CIS 
and fit. The hitter connection (at the tap 
hetweeti CI 5 and Rl forms part of another 
path which is the cftnf rol-grid return cir- 
cuit: of Vt and V4. (This return circuit 
includes a filter, KG and C21.) 

Automatic volume control is secured 
through the pulsating D. C. (tectitied U.IM 
drop across 117. The higher powered sta- 
tions with strong R.F. carriers when tuned 
in cause greater pulsating It.C. to tlow from 
the detectors' plaic«cafhode. through 117, 
to ground; thus, the drop across U7 is in- 
creased. 

This increased potential is impressed on 
the control-grids of the ll.flV ami I.F. tuhes, 
VI, Vt. increasing their negative Idas; thus, 
the sensitivity is automatical!; reduced. 

In the instance of n reduction of signal 
st length, the K.F. input to detectors V0. 
V0 will he lowered, resulting in a reduction 
of tho amount of pulsating IXC, flowing 
through 117 : this lower* the hias potential 
applied to the control-grids of VI and V4 
and so increases the sensitivity of the re- 
ceiver to maintain even A.F. output. 

Now. the resulting design is such that if 
the set is tuned with normal speed, there 
will he little or no hetween-station (or 
"A.V.C.") noise — the A.V.C. action is </r- 
Jattnl (due to the "time constant" of U7 
and 114) 

Incident ally, due to the anti-fading char- 
acteristic of the A.V.C circuit, static may 
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appear to rise and fall in intensity during 
reception of a program: this is hecause the 
sensitivity of the set will hi- following the 
signal in and out of the noise level if the 
signal is fading. 

To reduce to zero the sounds that are 
incidental to inning in a station, mute 
switch Sw. 2 is opera ted. 

Tin* power rating of this set is 120 watts 
at 113 V. 

I.: >ving the tuhe shields may cause cir- 
cuit instability. 

Tin? dual reproducers hare dissimilar re- 
product ion elm racrerist ics. 

The trimmers of condensers Cl. C2. Cli 
ate located on the tuning gang: they rang**, 
in this order, from the front to hack. The 
trimmer in shunt to 1*4 is located on the 
top of the chassis and directly in hack of 
the tuning condenser gang. Trimmers 1*7 
ami C8 are located on the front surface 
of l.K.T. 1 which is nearest the tnninj: 
condenser gang: the upper adjustment is 
C8 ami the lower one. C7. Trimmers CO 
and CIO are located on the left surface of 
l.K.T. 2 (at the extreme left of the 
chassis) : the upper adjustment is CO ami 
the lower one is CJO. 

Since poor rone quality will result if the 
tuning is not exactly ''on the button.'' in- 
struct the customer to first reduce the 
volume control to the point of lowest audi- 
bility I*? fore making the tinal tuning ad- 
justment for the "center" of the signal. 

l>o not, forget that due to the use of an 
I.K. of 175 kc. there may he a hetero- 
dyne whistle St 700 kc. the fourth- 
harmonic, under exceptional conditions. 

The U.W. circuits are resonated at 000 
and ! 100 kc. The factory service depart- 
ment states: "The most important advice 
we can give in regards to the adjustment 
Of trimmers would he 'don't make vm." 

Dim to the fact that It is al^olntely 
essential for good tone quality that the 
reproducer tie hi and voice coils he correctly 
connected we reproduce a detailed illustra- 
tion of the connections for these two 
devices. 

To test the ground connection, connect a 
loo W. lamp in scries with the ground and 
each side of the 3 10 V. light-line, in succes- 
sion. The lamp should light brilliantly, if 
the lamp does not light at all, it indicates 
"no ground" and if it lights, hut dimly, it 
indicates a high-resistance ground which 
/oust he corrected. Where the line test in- 
dicates that no ground on power lines is 
heing used, the local power company should 
he notified, as this condition generally re- 
sults in hum ami hackgrouud uotise in the 
receiver. The hest ground is a cold-water 
pipe connection. 
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MAJESTIC 9-TUBE SCREEN-GRID SUPERHETERODYNE, A.V.C. MODEL 290 CHASSIS 

(Madison Model 291, Adams Model 293 and Monroe Model 294 receivers- 
incorporates silent tuning and new tube types.) 



Th*. circuit in ihe Model 200 chassis fol- 
lows in general the connections employed in 
tin* MrHer models 200, 210 and 220 eh asses. 

lolhiwing mix? the cltM-trii-al character* 
isties nf ihe components of this oseelver. 

Resistor Ul 4 m;i n U;i I volume c om ml. .2C>- 
meg. : U2. llojse suppi cssor. 0.000 ohms : 
H'.i. Mini' control. 50.000 ohms: IM. its, 
UN. 0J-iuc«.; lilt. liU. [HO. nil. l< 12, * 111*] 
o.-t-tm-jr. ; Ito, ."i.ooo ohms; Hi, lo.oOOoluus 
H2.000 ohms, in ;i few early models); 
KIT.. 2.00(i ohms; IMC. 100 ohms: KIT, 
700 ohms: IMS, ISO <>hms ; Uiy, IK.ooO 
ohms: H^O. 2.40U ohms: lS2t. O.TOO ohms; 
K22. 2MU <»lims : \l'2l\, hum control, 2d ohms, 
center-tapped. The liel<l coll has ;i rcsist- 
ii mi* of 1 .200 ohms. 

Tuning condensers 01. 02. are the l:.P. 
UniiOjf units of ]ft-:ffi:;.4-iiimf, and con- 
denser C.'S is the fiscillntor tuning unit of 
2J ::;r, mnif. ; Cl.\. C2A, It.F, trimmers, 20- 
510 mint and CtiA, oscillator trimmer. 2N- to 
mruf. ; C4. iV,. CO. C7. 1 . P. 1 1 immors. 2eS-1 00 
mint.: CS. lo ml. (ch>ct rolytic) : Co. CM, 
CVJ. no. .2.Vmf. ; nil, .oG-mf. : CI2. 0.1- 
inf.: C14, CHi. C17. CIO. C22. C2::. .0J- 
mf. : fl.s. C2T, r»tn » mint. ; C20, C24, .o;j-mf. ; 
*'25. C20. S ruf. tried redylici ; C27. 7 int. 
(electrolytic) : C2N. .001-mf. 

Cemdensen C!l to i*| a arc located in one 
shiehl can: units 022. 020, C24. C2.X nrii 
located in another. 

The aligning condenser?: for tliis receiver 
arc located on Top of th, condenser gang. 
The oscillator is designed to dispense wit.li 
th« "padding" unit required in eaiiiur cir- 
cuit a rrnngertietif s. 

The current consumption of this receiver 
is 7"i watts. 

Operating Hit* characteristic* follow 
(lino potential. 11,1 v.: silent-tuning con- 
trol al? tile way clockwise; all O.C. voltage 
readings an- fo ground; : 

1-1 lament potential, all tithes. 2.5 volts; 
plate- potential, VI. V2, VI. 2<;r, V.: VB 

00 V.; V.V O V.: VQ. 153 v.; V7, 2-M> 
V.; VS. 8~. V. Caihe.de potential, VI, V4, 

1 V.: V2. O V.: \::. 15 v.: Vo. V*. o 
V.: VC. !M> V. Plato current, VI. 4.4 ma.: 
V2. :; ma.: V*. 1.0 mo.: VI. O.s ma.; Vfi. 
<i V. : VG. O.C-ma. : V7, 2* ma. : VS. 1.4 ma. : 
VI*. 70 ma. t total). Screnm-grid potential. 

VI . V2. \ 4. no v : vr». i:;r, v. : \ 7, 

20il V. : V8 r 0 V. Sete.n-grid cum-nt. VI, 
1.0 ma. : \ 2. O.O-ma. ; V4. J .5 ma.: VO, 
0 .1 -ma. : V7 7 inn. : VS. 0 ma 



To eliminate background noiso while tun- 
in*:, some receiver models incorporate a 
"tnilte tunitiu' J ' swit«h ; to eliminate the 
need for this manual operation there was 
developed the "symhrnnnu* silent tuning* 
circuit which is ineorporated in the model 
21>0 chassis. To nhtain this net ion a "syn- 
chro." tnhe. \"8 in the diairrnm hchiw, is 
connected to control iho plate-current en tort 
of the lirsr tnhe Vf>. 

Tin.' syiM'hro. tnhe \"S olenitis its plate 
supply through resistor \i*\ k which also is 
iti i he eouti-ol-^rid circuit of ,\.\\ ampljtier 
\'*'k 'J ulie VS ohtains its eorit rol-^rid po- 
tential from the A.V.I', eircuir. 

Therefore, when n si a lion enrrior i* not. 
tuned in. there is no A.WC. potential *n<l 
lutiee the potential of the cont rolssriri of V8 
is appioxiin-itely zero voltage. This causes 
the plate of Vs to draw current throturh 
resistor HO, Now. the voltage chop across 
this unit biases the tout i ol-^rid of VO no 
hijL'li that \ 0 is ■ hlorked." 

On the other hand, when a station is 
timed in. an A.V.C. pntetitial develops across 
load resistors Ul.'t n tic] KI4 (hi I he a node- 
re turn cireuii of the duodiocje tnhe ; 
this A.V.C. potential is impressed in the 
form of n negative. Idas on the cont lol-^i id 
of V8. 

'J'he plate of VS now draws lit lie or no 
plate current and heme the Idas ac ross KO 
disappears, leaving nothing but the tiorimil 
operating Idas cm \0. 

In this condition the entire set is opera- 
tive just as rhouirh there were no synch ro. 
tul>e in the* circuit. In foci, it is possihle 
after inning in a sfatioti to rmnove tjie 
synehro. tube without indicium any djlTer- 
ence. On the oilier hand, if this tnhe is 
removed when a station is not tuned in. 
the customary inrer-sta i ion noises are 
heard. 

lie cause iif the variation in antennas, and 
noises in different, locations, it is necessary 
to provide p i-ootro! u* govern the point 
at which the synchro. tub<- takes hold. 
Potent iomcter Ii2. the •ncdse suppressor,," 
is tii ere fore included in the screen-grid 
circuit of VS. 

In corre-tly setting the value of K2 the 
following steps should he followed. 

(U. Set the suppressor kind* to the pose 
tiort of no suppression (full clockwise, fac- 
ing control) ; 



(2). Tune t ho receiver to a position off 
the set tint: for a station and preferably 
near the low-frecpiency cud of i he dial: 

(:!). Next, turn the volume-control re 
sisior Kl full on. In this position noise 
will be heard in a degree dependent upon 
the loeat ion ; 

(4). Niitf, adjust the noise suppriassor 
coin red by rotating counter-clockwise, slow 
ly, until the muse just stems, it; will he 
found that the noise drops out quite; sud- 
denly, making it desirable that the com red 
Imj set; only to t.he position required to take 
out the noise find no further counter clock- 
wise than necessary; 

(o). Although the set now is in feperntitig 
rendition, it may be found that in some 
particular locations the noise is greater at. 
one end of the dial than at the oTher. so 
that if the muse suppressor is adjusted to 
take out noise ar the low-f retpieiuy end ed' 
the dial, some noise may come in at the 
high-frequency end. In ibis case, it is 
advisable io readjust the noise suppressor 
at the high -frequency end of the dial ; 

(tit. The final step in operating this type 
of ci re-nil concerns its adjustment for great- 
est sensitivity. When extreme distance re- 
eepiimi is desired, without regard to the 
IioTse- level hotwecn stations, simply turn 
tint automatic synohro-sihuit tuning con- 
trol" knob as far clockwise tis possible. 

The normal nlitcnha length for this 
riiitssjs is -tti to 00 foot. The reproducer 
is a tyjM* lr-lii-A unit having improved eliar- 
acterist ic«s. 

The TH*1ahle-mu elm racteristic of the type 
."X tube makes it particularly suitable as 
an K.K.. first -dot eetjSr, and I.F. atnpliliei. 
Tin type i;-4 s spray-shield dnodiode tube 
used as sccond-clei ector and A.V.C, VS, 
is similar in design to rlie type O-2-S tube 
(described in t lie May. issue of KAntO- 

'"it-UTK except for the sum Her dimensions 
of the k <.-l S: also. the k latter tube has a 
heater current raring of 1. A., against J.7o 
A. for the former. 

The initial bias on the ecmtrol-grids of 
the li.P. and I.I\ tubes is obtained from 
resistor IMS; the bias for the l»rst-deteetor 
is the drop across 1117. To these three* 
tubes is applied the- A.WC. bias potential 
which is de-v«m>pi-el across resist cms UKJ and 
lit 4, Resistors HZ. Ill 1, R4. and UJ2 f are 
bypassed lifter resistors. 
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At A t an "ideal" short-wave antenna; at B, 
its directional qualities; and at C, details of 
the transposition units. 
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A caoe-type antenna at A; spreader details are 
at B. 

WITHIN the past few months, 
much attention has been given 
to the reduction of background 
noise. Nearly all of the leading 
receiver manufacturers are announcing 
one system of noise reduction or another, 
and there seems to be no limit to the 
engineering involved in accomplishing 
this desirable end. Man-made static has 
long been the bugbear of distance recep- 
tion, but it seems to be in for a real beat- 
ing this time. The following is a survey 
taken by the author on a four-thousand 
mile automobile trip and expresses the 
views of the many experts interviewed 
on the subject. In this report, the Serv- 
vice Man will find important information 
and suggestions for increasing his 
revenue. 

The Older Method of Attack 
The older method of eliminating, or 
rather minimizing, interference consisted 
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in placing suitable filters at the source 
of the disturbance. This method, while 
undoubtedly the most desirable from the 
standpoint of efficiency, is not always the 
most desirable, in view of the consider- 
able expense and trouble that may be in- 
curred in locating the source. 

Of late, an entirely different method 
of attack is being sponsored by many 
short-wave receiver manufacturers. This 
method, in brief, consists of so construct- 
ing the antenna system that the amount 
of interference picked up by the system 
is negligible in comparison with the sig- 
nal to be heard. Let us see exactly how 
such an antenna system should be con- 
structed. 

The New Method of Attack 

It is strange, but true, that the intelli- 
gent application of the information we 
have on receiving conditions has not been 
much in evidence until recently, but it 
is certainly coming in for its share of 
publicity now. There are some funda- 
mental differences in the systems em- 
ployed, however, and though an antenna 
system which is suitable for short waves 
can generally he used to good advantage 
with the broadcast band, the reverse is 
not true. In fact, most of the new an- 
tenna systems, designed for broadcast re- 
ception are not suitable for short-waves. 

We are, for the moment, most con- 
cerned with the fundamental difference 
between the older and newer methods of 
noise reduction. Without going into a 
discussion concerning the whys and the 
wherefores, it is safe to consider the en- 
tire proposition from the point of view 
of important engineers and companies 
who have been applying the sound elec- 
trical principle upon which the system 
is based. Briefly, the various schemes, 
though they may differ somewhat in their 
application, are pretty much the same 
fundamentally. They are all predicated 
upon the use of a collector which is lo- 
cated in a place as free from interference 
as possible and then having a suitable 
connection (lead-in) from the collector to 
the receiver with due precautions taken 
to prevent the connector from acting as 
a partial collector. 

In other words, the aerial is located as 
high and as far from other objects as pos- 
sible and the lead-in is usually in the 
form of a shielded wire or shielded pair 
of wires, which is run from the aerial 
to the receiver or receivers. By suitable 
design, it is possible to operate a great 
many receivers from the same aerial, with 
hotter results and with less interaction 



between the receivers than would be the 
case if several aerials were strung on 
the same roof. 

Sensitivity and Noise 

City dwellers have been the principal 
purchasers of radio receivers and it has 
been considered necessary for the city 
dweller to be provided with a radio re- 
ceiver which he could move from one lo- 
cation to another without having to go 
to the trouble of putting up an outside 
aerial. In fact, there have been many in- 
stances where the outside aerial would 
not work very well because of the inter- 
ference it would pick up. With this in 
mind, the engineers have made receivers 
extremely sensitive. Many of them are 
designed to pick up long distance with 
nothing more than a very small piece of 
wire and others which are not quite so 
sensitive do not require anything more 
than a piece of bell wire strung around 
the picture molding or under the carpet. 

If aerials of this nature happen to be 
in the area of interference created by 
electrical devices operating in the build- 
ing, there is no possible way of getting 
rid of the interference. However, pro- 
vided with the same sensitive receiver, it 
is easy to understand that the same short 
piece of wire, placed away from the 
source of interference and connected to 
the receiver by a suitable lead, which 
would not pick up any of the noise, the 
desired signals could be picked up with- 
out the interference. Local reception 
would be much better and long distance 
which would be intolerable otherwise 
could be made pleasant. Several impor- 
tant companies are now offering systems 
which have been designed to accomplish 
this result. 

All the systems ofifered at present are 
very effective on the broadcast wave- 
bands, but very few attempts have been 
made to supply the same service for that 
rapidly growing list of short-wave en- 
thusiasts. Here, the live Service Man 
has a rare opportunity. 

One of the largest manufacturers of 
combination broadcast and short-wave re- 
ceivers in the country told me that there 
was a great deal of bad feeling, on the 
part of purchasers of combination receiv- 
ers, due to the fact that they were not 
able to make the receivers live up the 
advertising which had been used to in- 
troduce them. Not that the receivers, 
under suitable conditions, would not live 
up to the claims, but when placed in lo- 
cations where the background noise was 
{Continued on page 184) 
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PRIZE AWARD 

A POTENTIOMETER-TYPE VOLTMETER 

By Crawford Cooper 

IN order that a radio set may function at 
maximum efficiency, it is necessary that 
the voltage of the component parts be 
correct, in so far as it is possible to 
make them. I find that the best voltmet- 
ers available for this purpose fall far 
short of the ideal in some respects; their 
readings are low because of the current 
drain of the meter. This is more notice- 
able in the later model receivers of the 
"mantel" type, because of the common 
use of the Loft in- White circuit in the 
audio end. 

Since plate resistors have values vary- 
ing between 100,000 and 300,000 ohms, it 
can easily be seen that t lie current drawn 
by the best of test meters causes con- 
siderable error in the readings; a current 
drain of ,25-ma. sometimes causing an 
error of 50 to 75 volts! 

We know that the operating voltage of 
the '24 is nearly 180 volts, but when the 
voltage is measured through the series re- 
sistor, our best meters do well to show an 
indication of about 30 volts. This is con- 
fusing at the best, and it is sometimes a 
great obstacle in the correct adjustment 
of the receiver in question. To be in a 
position to know the correct voltage ap- 
plied between any two points in a cir- 
cuit, the author uses the method outlined 
diagramatically in Fig. 1. 

It is nothing new in the radio world, 
but it may seem new to those not familiar 
with the potentiometer method of voltage 
measurement. It is simply this: using a 
foreign variable voltage supply to actuate 
the voltmeter, and a sensitive indicator to 
tell when our voltmeter is reading the cor- 
rect voltage, the current through the indi- 
cator is balanced out, so that the volt- 
meter consumes no current, and hence the 
correct value of voltage is indicated. 

To operate the device (Fig. 1) connect 
point A to the positive terminal of the ex- 
ternal source of voltage and point H to 
the negative terminal of the source. Point 
D connects to the cathode or negative- 
filament terminal of the tube under test 
and C to the point whose voltage is de- 
sired, such as the plate or grid of the 
tube. The voltmeter range is then se- 
lected as usual; the galvanometer G 
should now show a small reading. Move 
the tap switch of the potentiometer toward 
the positive end until the galvanometer 
reads reversed and then move it back 
( t own r<l the n eya l ive end) one notch. Now 
press button No. 1; this makes the gal- 
vanometer read higher; adjust the 500- 



$5 for a Practical 
Radio Kink 

As an incentive toward Obtaining radio 
hints and experimental short-cuts, "Radio- 
Craft" will pay $5.00 for the best one sub- 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of "Radio- 
Craft" and their decisions are final. No un- 
used manuscripts arc returned. 

Follow these simple rules: Write, or 
preferably type, on one side of the sheet, 
giving a clear description of the best radio 
"kink" you know of. Simple sketches In 
free-hand arc satisfactory, as long as they 
explain the idea. You can send in as many 
kinks as you wish. Everyone is eligible for 
the prize except employees of "Radio- 
Craft" and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o "Radio-Craft," 98 Park 
Place, New York City. 




500V. MAX. VARJA6LE RANGE 
300 - 1000 OHM / VOLT VOLTMETER 



Fig. 1 

The potentiometer-Vottmeter 
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Fig. 2 

A new type of resistor mount. 

ohm potentiometer until the galvanometer 
reads 0 (zero). Then press button No. 2 
and again adjust the potentiometer until 
the galvanometer reads zero. This must 
he done very carefully as the accuracy of 
the entire measurement depends upon this 
adjustment. 

If additional sensitivity is required, but- 
ton No. 3 is pressed and the 500-ohm po- 



tentiometer again adjusted to zero. This 
latter adjustment is hardly necessary for 
ordinary work and if the operator is not 
careful, the galvanometer may burn out 

Now rear back on your dignity and read 
the voltage on the voltmeter and know 
you are right. 

List of Parts 

The values of the component parts useil 
in this tester are as follows; Resistors 
Rl, R2, R3, R4, R5, R6, R7, H8, R9, 5,000 
ohm, 5 watt units, wire wound. In lieu 
of the single resistors, one 45,000-ohni unit 
tapped every 5,000 ohms may be used. In 
any event, they should be able to carry 
10 ma. continuously and have an accuracy 
of better than 10 percent; R12 is a 1. 
megohm, 2 watt carbon resistor; Rll is a 
.5-megohm, 2 watt carbon resistor; R10 is 
a 10,000 ohm, 1 watt carbon resistor; G is 
a 0-1 ma. milliammeter or any low-current 
movement that may be available. 

(This measurement, as stated by the 
author, is not new, having been used for 
many years in electrical measurement lab- 
oratories for the calibration of standard 
voltmeters in conjunction with a stand- 
ard cell. However, its application to radio 
work is novel and should certainly appeal 
to anyone who wants a real voltmeter 
and who is willing to spend three minutes 
to make an accurate reading. — Editor.) 



RESISTOR CLIPS 

By Clarence W. Trost, W9HMZ 

-i-HE writer submits the idea depicted in 
I Fig. 2 — it acts as a simple means of 
adapting the once popular (and of late 
much unused) Fahnestock clip. 

The modern trend seems to be toward 
resistance coupled audio stages, and, con- 
sequently, resistor mounts are necessary. 
The curved section is bent up as shown; 
this permits the screw, used to fasten the 
clip to the panel or baseboard, to be in- 
serted in the hole already in the clip. 

Now, if the "hook" under the curved 
section be removed, another hole is avail- 
able for under-panel wiring; or if it is left 
as originally designed, the "hook" may be 
used as a convenient soldering lug. Thus, 
a connection to the clip may be made di- 
rectly without the necessity of having a 
nut and bolt to secure the soldering lug 
to the clip. 

(Many readers seem to have simple ideas 
such as that described above but are (or 
seem afraid) to submit them because of 
the obviousness of the suggestion. 

Simplicity, dear readers, is sometimes 
the mother of invention — so let s go to it 
— Editor.) 
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•TUBELESS" RADIO A HOAX? 

In response to numerous inquiries from 
interested readers of Ramo-Ckakt maga- 
zine, we publish below and without bias 
a series of quotations from correspond- 
ence between Raiho-Crakt investigators 
and representatives, concerning the "tube- 
less" radio set of Ernest Patrick of 
Columbus, Ind. This set is illustrated in 
Fig. A. 

According to one correspondent, the 
receiver, which measures 6 x 18 x 12 ins. 
deep, uses a crystal detector (probably 
Carborundum) and several other crystal 
units in electromagnetic fields as H.F. 
and A.F. amplifiers. There are three 
tuned circuits, single-dial controlled. The 
output feeds a standard dynamic repro- 
ducer. 

O.R.S.M.A. Member No. 4566; Co- 
lumbus, Ind.; "I have never seen this 
set outside of the picture that appeared 
in Radio World. Some people that say 
they have seen this set say they did not 
hear it work; others say that it has 
no volume. At present, I have my 
doubts if this set really exists." 

O.R.S.M.A. Member No. 4614, Co- 
lumbus, Ind.: Mr. Patrick states that 
as soon as the patent situation clears 
"we will get all the details, 0 All of 
which seems peculiar, inasmuch as a 
patent pending case is better protec- 
tion than one on which the patent 
has been issued. In conclusion, we 
must answer both yes and no, when 
asked as to whether the set is really 
worthwhile. 

Mr. Patrick: "I don't have anything 
to say about the tuneless radio patents 
as there is a concern in Chicago 
(Strotz) that have purchased the 
patents from me a long time ago." 

A Chicago representative: "I have 
been in touch with the Strotz Tubeless 
Radio Company for the last six months 
but have not been able to see the set. I 
have never seen anybody that has 
actually seen the radio and they won't 
release any dope on the set. All they 
have, apparently, is a small office in 
an office building; and I am sure they 
do not have a factory." 

Strotz Tubeless Radio Corp.: June 
23rd: "A technical story will not be 
released until the middle of next 
month." 

We feel perfectly safe in assuring the 
Strotz corporation that every reader of 
Radio-Craft will be deeply interested in 
this promised story. 



IMPORTANT NOTICE 

In the interest of those readers who do not 
like to mutilate this magazine, we have asked 
our advertisers not to place coupons in their 
advertisements. 

Instead of the usual coupons, you will find 
a number of convenient post cards inserted be- 
tween the last page and the back cover of 
this magazine. 

This new service will save you time and work. 
No need to cut coupons, nor is it necessary to 
hunt for and address envelopes. Moreover, 
the space for your name on a coupon is usually 
so small that the advertiser is often not able 
to make out your writing and then you wonder 
why you do not get the literature sent for. 

Then, last but not least — the postage for a 
postal card is only 2c whereas a letter now 
costs 3c. 

Read the advertisements and then turn to the 
page containing the special postal cards. De- 
tach, fill out and mail the card of the adver- 
tiser whose literature or offers you want to have 
sent to you. 

Mail your card todayl Show the advertisers 
that you appreciate their cooperation and 
thoughtfulness. 




Fig. A 

Is tha "tubeless*' radio here? 
Photograph courtesy Strotz Tubeless Radio Corp. 
203 North Wabash, Chicago, III. 



5- OR 10-KC. MODULATION— 
WHICH? 

Technicians will be interested in the 
following data which brings up the sub- 
jects of receiver selectivity, side bands, 
and percent of modulation, discussed so 
often in this department. 

A publicity release is quoted as follows: 
"A new radio transmitter of radical 
design will shortly be placed on the air 
by station WPEN, Philadelphia. The 



tubes are rated at 100 watts, but by "Class 
B" amplifier design the output power 
rating may be placed at 250 watts. 

"According to engineers of the RCA 
Victor Company, the new station will 
send out unusually high-quality trans- 
mission with a range of frequency re- 
sponse of from 30 cycles (which is equiva- 
lent to the low organ notes) to 10,000 
cycles (10 kc„ which is equivalent to the 
higher harmonics of stringed instru- 
ments). The design of the new trans- 
mitter provides 100% modulation, which 
means that the instantaneous power may 
be as great as four times the power rating 
of the station, thus obtaining the maxi- 
mum coverage with the licensed power 
of the transmitter. 

"Automatic crystal control will keep 
the transmission well within the new 
50-cycle adherence to wavelength pre- 
scribed by the new ruling of the Federal 
Radio Commission. In fact, with the aid 
of a thermostatic regulator which auto- 
matically keeps the crystal at constant 
temperature, it is expected that WPEN 
will normally he held to within 0.0006- 
percent of its assigned wavelength." 

Concerning this design, UCA Victor 
writes to us as follows: "We have for 
some time been manufacturing trans- 
mitting equipment which will permit 
audio frequency response up to at least 
10,000 cycles. 

"There is no regulation stating that 
radio stations shall limit their transmis- 
sion to the 5 kc. spacing used by the 
Radio Commission. In fact, the Radio 
Commission has carefully spaced local 
stations 30 to 50 kc. apart. In other words, 
it is usually so arranged that a 10 kc. 
separation exists between a local station 
and a distant one whose signal strength 
is insufficient to cause interference.'* 

Prom the Department of Commerce, 
Radio Division, conies a letter containing 
the following comment: "The Commission 
has no Rules and Regulations specifying 
the limits of the side bands that may be 
transmitted by broadcast stations so long 
as such side bands are produced by the 
usual broadcast transmission such as 
music or speech. 

"The relative amount of energy in 
music or speech above 5,000 cycles is very 
low and even though a transmitter may 
have the capability of transmitting fre- 
quencies up to 10,000 cycles, the energy 
in the side bands above 5,000 cycles is so 
low that it has not been found necessary 
to promulgate any regulations along this 
line." 
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RADIO "CRAFT'S INFORMATION BUREAU 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 



Furnish sufficient information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. 

Those Questions which are found to represent the greatest general 
interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a Question 



and the appearance of its answer here. 

Replies, magazines, etc., cannot be sent C. 0. D. 

Inquiries can be answered by mail only when accompanied by 
25 cents (stamps) for each separate Question. 

Other inquiries should be marked "For Publication," to avoid 
misunderstanding. 



PHILCO "TRANSITONE" MODEL 7 
AUTOMOTIVE RECEIVER 

( 1(57 1 Mr. It. Hajvr, lSrooklyn. X. Y. 

<<JJ 1'loaso Illustrate ami explain tin* fol- 
lowing roust na tion features of the now I'hth-o 
' 'Trail si ton« ,M automotive iwHwr : t'oinhinu- 
t ion sc»c*oii«l-<h»t<vtor ami A.Va\. using a iivntwlc 
tuho : coinltinatioit first 'detector and oscillator, 
ami : automotive grid bins. 

(A.) Our correspondent is interested In the 
Transitone niouVl 7 set. The design of this 
chassis has undergone some change ; the latest 
version is illustrated in Fig. Q.-1im. (The 
earlier instrument used a tyi»« \IH tube in 
the output stage and only 1. mf. as the bypass 
capneity around its grid-l»ias resistor ; also, 
the antenna lead was not shielded. 

In addition to the values shown in the dia- 
gram, tin- following lignres are available: Con- 
densers 1*1. C'2, i">, olio mnif. ; OA. C*2.\, C:»A, 
4T». t'ti, C7, HO mmf. ; C4. iinaf. The UU.V 
ohm bias lvsistor of I. h\ 1, tube V,*5 f is not 
bypassed. 

Tin- Idue-white load of the receiver must be 
connected to "it 4- l.'Ki V." and tin' green-white 
lead to "It + V.' 1 The black-white wire 

is the "A" lead whh'li must tsi connected to 
the in A. fuse and from there, a single lead 
which is supplied, must he run to the car 
battery. The M H — ** of the liatterles must be 
connected through the 1 A. fuse to the battery 
side of the 10 A. fuse. 

l>o not use shielded antenna lead-In wire 
as the losses are too great. The most suit- 
able lead is 7 ni/m lieldenlac shielded second- 
ary cable. 

Adjust the trimming condensers at 1400 kc. ; 
and "padding" condenser t'4 at 700 kc. The 
former frequency should be 140 on the dial. 

Tube readings (taken to chassis and with 
**A +" grounded* are as follows: Filament 
potential, all tubes. 0.0 volts. Hate potential. 
VI, V2. VIS, li!0 volts: V4, 11ft volts: VS. V2r, 
volts. Plate current, VI, 2.8 ma.; V-. 0.8-ma. ; 
v:» r 2 ma.; V4, 0 ma,: V5, 7.o ma. (approx.K 
(*<»ntr«d-grid potential, all tubes, zero. Screen- 
grid potential. VI. V2. V::. 01 volts: V4. r»0 
volts: Vft, 12!» volts. Cathode potential. VI, 
V4, zero; V2 twitb receiver tuned to .ViO kc.). 
0 volts; V:!. O..Vvolt; W.. ll volts. The total 
,4 I!" drain of the M»t is about 20 ma. 

The type 41 pentode is more nigged and 



has about double the undistortod power output 
of the type 'lis pentode. Therefore, the out- 
put transformer T in the later chassis design 
does not have the same characteristics as the 
unit (of the same code number) used in the 
earlier model. 

Perhaps the two most important factors in 
obtaining high sensitivity in this chassis are 
correct alignment of the tuned circuits and 
the use of tubes of correct rating: the first 
point cannot lie stressed too greatly. 

Hy the use of bias resistors the need for a 
4, C" battery is eliminated, bins being obtained 
from the "It" supply. 

RCA VICTOR MODEL R-78 

(lfiK> Mr. V. Gorglione. Hronx. X. Y. 

i<). > Please advise whether it is possible 



to connect a phonograph pickup to the new 
Kadiola " It i-A const ic" superheterodyne V 

(A.» in Fig. IJ.-HW are illustrated a num- 
ber of connections of interest to technicians. 
(The complete receiver circuit is I lata Sheet 
No. 72 in the August. l!i.*J2 issue of lUoio- 
i'uAFT.) These circuits are described as fol- 
lows: A. connections for attaching a phono- 
graph end-table. Model T-tt ; P». method of 
adding a portable turntable, Model PT-2:i ; <;. 
connecting a magnetic pickup Into the circuit ; 
P. diagram to be followed in wiring up a short- 
wave converter. Model SW-2. 

I MH 1 to the A.F. system of the receiver being 
designed to compensate for changes in the It.F. 
end of the set. its characteristics must be 
altered slightly for phonograph operation, as 
shown in Fig. (J.-1GS. It is necessary to use 




MOt* lltfS MOtfhft »a*i«M CMMCnotS 



OPEN UNKi 






Fig. 0-168. External connections to the RCA Victor model R-78 receiver. 
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/PENTOOE OUTPUT 
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T. ^ 
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Chassis 
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'HOT'SlOE OF V BATTERY IS FUSED, A5 SHOWN; THE OTHER 1$ GrOUnOEO TO CASE (FRAME 0F Ch *y Rl An0 SWs . are> GANGED. 



Fig. Q-167. Schematic circuit of the latest type PhUco "Transitone" 7 receiver model. Note that the diagram provides for a pentode in the combina- 
tion position of second-detector and A.V,C,; the output of this tube feeds special, improved type of "automotive" pentode having increased power 
output characteristics. An "automotive" screen-grid tube. V2, serves the dual functions of first-detector and oscillator; the high-potential end of the 
tuned circuit comprising condenser C3 is permitted to "float" (remain unconnected), as shown. 
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1 Tie auxiliary switches, resistors ami condensers 
with tlie types T-.~> and l*T-.T» units. as \v*II as 
the complete switching system shown at C, 
when Bin king connections to magnetic pickup*. 
Also, the record volume eoiilrol slioiihl lie set 
at maximum and the volume adjusted hy meting 
of the "Ufldlift" volutin? control. If the resul 
liyr decree of frequency compensation is too 
irrvat (too many "liijrloi" and "low*" I this 
may Ik? remedied by ndnrinir t lie '■llecord" 
volume control set ting and advancing flic 
"Llndin" volume control. 

Note iti 1> that in connecting the short -Wave 
adapter to the Model K-78 receiver a wafer 
connection is not used: this is due to the out- 
put rectifier voltaic he tax hi^h. This 
potential, from hrminal No. 5. is a I unit 2'0 
V. ami therefore snitalde. 

"THE PENTODE— A TRIODE" 

(10»i>) Mr. .1. Kscobar M.. Miitmti. I'uertn flieo. 
The article. "The i'eniodi A Triode." 
which appeared on Pnse 42 of Hie .Inly issue 
of HaiiKM'kaPT is of exceptional interest : how- 
ever, it lacked certain details. 

I would like to know if it is possible for 
yon to furnish I lie values of the parts rmuiircd 
to build up the Circuit illustrated in ¥%g** 

2 and :!? 

It is regretted that this very necessary 
information was inadvertent \y left out of iln 
original article; the data is published hehiw. 

Parts List for the Circuit of Fig. 2 

1.1, Poly met Tart No, TO 7«>8 ; 

1.2, I'olvmet Part No, TC 

1.:'.. Polymet Part No. TC 7U:\. 20 hy. ; 

Polymet Part No. CMHtw. 2 mf. : 
C2. Polymet Part No. .\ir-l22l*. .015 inf.; 
i% Polymet Part No. C-!>2o. 2 inf. ; 
C4i Polymet Part No. 1>KA 27*2. S mf. ; 
C5, Ct». Polymet Part No. bit A 2.Vt. 4 mi. : 
C7. Polymet Part No. Milt 272, 2 inf.; 
KJ\ Polymet Part No. TT 774 : 



'11. Polymet Part 

Microphone) ; 
TI. Polymet Part No. 

Speakers). 



No. TA-7J7 < Sin trie liuflmi 
T\-7:t4 (To Dynamic. 



11, 

T2, 
TS. 
PL'. 
CI, 
i'2. 

ra. 

CM. 



Parts List for the Circuit of Fig. 3 

Polymet Part No. TA-7:t8; 

I*oIymet Tart No. TA-704 ; 

Polymer Part No. TA-7n«. To Dynamic*; 

Polymet Part No. TF-774 ; 

Polvmer Part No. i' iMt.",. 2 inf. ; 

No, C 2 inf. ; 

C bo.\ 2 tn t". ; 
C !>0.", 2 mf. ; 
C !>2"i. 2 mf. ; 
IH: A 251 2 mf. ; 
UK A 2. - , I, 4 mi". ; 
D1U 2oA. 4 mf. ; 
No. C021. .J-tnf. ; 

(V.CMMl ohms : 
Mi: I. ir»00 oum> 



part 
Purl 
Pa i t 
Pmt 
Pa i t 



No. 
No 
No. 
No. 
No. 
No. 



Poly air l 
Poly met 
Pol vine i 
t\*». Polymet 
CO. Polymet 
1*7. Polymet Part 
C$. Polymet Part 
CS>. Polymet Part 
Kl. Klcctrad Potent iomcier 
11% International Part No. 

(in parallel) ; 
lift. International Part 
K4. International Part 
KO, International Part 
ltd, International Part No. 
K7. Intei national Part N< 



No. M K4, :in.iHKi ohms . 
No. MU4. -n.uoo ohms ; 
No. Mill. CUMMJ ohms ; 
MlU, 2*H>.nOO ohms ; 
M 1*4, 2.O0O ohms ; 



KM. International Part No. M K4. 4n.oun ohms: 
K9, Elcctrad Truvolt. 2n.nOo ohms (tapped) ; 
Kin. International Part No. MlUl «HM) ohms' 
1:11, Electrad Potentiometer, 10,000 ohms; 
U. 1*2. Polymet Part No. TC 7i);t. 



In Fig. 2 of the article is 
microphone amplifier : in 



shown a simple 
». a hi^b-qiialit y 





Horn 








1 M C 
Kim kn.H« 




56 


ClfcM "A" 
Amplifier 


250 




IXS 


K-J4-27HO 




M 


■ C Bim 
Detector 


250 




20 


F >^lOQ.0Wi 




5T 


Out "A" 
Amptitw 


250 


100 


3 


F-h— l«w> 




3T 


C" Bim 
Detector 


250 


100 


0 


F-}f-«>,uon 


Pl^te ct»«plin| 

2S0.000 iikni.. 
F- 1 — 250.000 


54 


Warn "A" 
AmpiifWr 


250 


100 


J 


F-Ji-270 




St 


Super- 
heterodyne 
Ut Deiev 


250 


100 


M 10 




Cannot 1* o*crl 
at onlinary ftud 
bia» deteclt* 


46 


CU» "A" 
Am pi i her 


250 




SJ 


* -1-1 500 





uiitpnt th sitrn capahh* of much greater pt»w m 
output. 1'y substituting ;i 'vacuum tube" typu 
of transformer as Tt, either amplifier may In* 
used in conjunction with a radio tuner chassis. 

GRID BIAS RESISTORS 

(170) Mr. Joseph 11. Krauter, Pecatonica. 111. 

(<„>.) What arc the resistor values to be 
used to obtain bias potentials for the new 
"superphouic " series of tubes ? 

<A.) There has Just been released by Inter- 
national Uesistatue Co. a convenient tabula- 
tion of these values which we reproduce as 
l-ltf. M-I7(J. 

The figures are for a single tube: for more, 
divide by the nutnber of tubes (ami multiply 
by the same lijture for the power rating). 

(KtTectivo immediately, the following new 
type numbors will be used in designating 1 KC 
resistors.) 



Old No. 
M 1-4 V 
MF \ 

Mi:-4 ( 

M 14-3 \ 
Mli-ti 



Sl'/t- 
\. -wall 

1 - watt 

2 - watt 
••«rsi it 



New N'.i 
l'V4 
F-l 

F-2 



CHOKE COIL DESIGN DATA 

(J71) Mr. N'ineto Sidona, Albnrtiueniue. N.M. 

1' lease publish construct ion tint a for 
a SU-liy. choKe coil. 

(A.) We are fortunate to he able lo prestuir 
in Kitf. »>.-171 not otily the particular in forma 
tion irijuested, but Blso complete tiara on file 
ties i ^'ii of impedance units <»i other ratings. 
This excellent reference table is published b.r 
tourtesy nf National Radio Institute. 

Tho wire sizes in rhis table are conservative 
and 10% more current can be passed coutlnn* 
tuisly. Wire with thin insulation should l>e 
used io make an economical desiirn. It i; 
best U* wind directly on the core, with just a 
single layer of tape between; increasing this 
insulation a little where the unit, is to be 
Bsi-d in hiirh-voliu^o circuits. Wind the induct- 
mice owr cotton tapes: these then may lie 
fiisienetl over the completed coil to hold the 
wires in position. Too much tape should 
not be used as this would cause undue healing, 
due to the lack of air circula tion. 

ISy usinir these fi^ui-ex as a basis of com- 
parison, intermedia te values of imluciancc may 
Uv built np io meer individual conditions. This 
data is useful in many ways; for insranee. in 
(Continued on imtje t-S8i 



TABLE III 



Current Core 
Capac- Si2e 
ity Cross 
Amps. Section 



Induct- 
ance 
Henrys 



0.05 - V^xVa — 0,5 
1.0 
5.0 
10.0 
15.0 

%XH — 5.0 
10.0 
15.0 
20.0 
50.0 

1x1 — 10.0 
15.0 
20.0 
50.0 
100.0 
100.0 



No, 

Turns Feet of 

<N) Wire 
All wound with 



2x2 

0.10 - Vz*h* 

lxl 

2x2 



0.25 - V£xV£ 
?4x% 
lxl 
2x2 



1600 
2300 
5200 
7600 
9500 
3600 
5000 
6300 
7600 
14000 
3800 
4800 
5700 
11000 
18000 
8900 



400 
G15 
1670 
2640 
3510 
1310 
2000 
2630 
3280 
7000 
1760 
2310 
2800 
G130 
11000 
7700 



Resist- 
ance Weight ot 
(D.C.) Copper 
33 enamelled wire 



Core Dimensions 
Long Short 
Piece Piece Pounds 



All wound with 30 



82. 
127.0 
345.0 
545.0 
725.0 
271 
411 
644 
678 
1445 
364 
478 
580 
1270 
2280 
1590 



- 0.5 
1.0 
5,0 

- 1.0 
5.0 

10.0 

- 5.0 
10.0 
16.0 

- 10.0 
15.0 
20.0 
50.0 

100.0 

- 0.5 
L0 

- 0.5 
1.0 

- 1.0 
5.0 

- 5.0 
10.0 



1600 
2300 
5200 
1500 
3500 
5000 
2600 
3800 
4800 
1900 
2400 
2900 
5300 
8900 



460 
700 
1960 
540 
1470 
2260 
1250 
1940 
2560 
1600 
1900 
2400 
4600 
8300 



enamelled 
46 



All wound with 
550 
1350 
390 
640 
530 
2260 
1060 
1750 



1600 
3200 
1000 
1500 
1100 
3700 
1300 
2000 



3x3 — 



0.50 - %x% 
%x% 



lxl — 
2x2 
3x3 



15.0 


3300 


3060 


20.0 


4000 


3820 


— 10.0 


1300 


1510 


15.0 


1600 


1900 


20.0 


1900 


2300 


50.0 


5000 


6600 


100.0 


8400 


12000 




All wound with 


— 0.5 


3200 


1700 


— 0.6 


1480 


736 


1.0 


3000 


1800 


0.5 


800 


410 


1.0 


1600 


945 


5.0 


7800 


7000 


— 1.0 


560 


460 


5.0 


1800 


1700 


10.0 


3800 


4100 


— 5.0 


860 


1000 


10.0 


1840 


2350 


15.0 


2620 


3500 


20.0 


3500 


4850 


60.0 


8700 


14000 


100.0 


16700 


31000 



200 
56 
151 
230 
130 
200 
260 
160 
200 
250 
480 
860 

26 enamelled 
22.5 
55 
16 
20 
22 
92 
43 
71 
125 
156 
62 
77 
93 
270 
485 



l.Ooz 

I . 5oz 
i.Ooz 
6.5oz 
8.5oZ 
3.25oz 
5.0oz 
6.5oz 
8.0oz 

1LB loz 
4.25oz 
5 5oz 
6.75oz 
15.0oz 
1LB 10oz 
1L>B 3oz 
wire 
2.2oz 
3.5oz 
9.5oz 
2.7oz 
7.2oz 

II. Ooz 
.6. loz 
9.5oz 

12 5oz 
7.5oz 
9.5oz 
11.5oz 
1LB 6.5oz 
2 LB 8 oz 
wire 
7oz 
1LB loz 
5oz 
8oz 
6.5oz 
1LB 12oz 
13oz 
1LB 6oz 
2 LB 6oz 
2 LB 15qz 
1LB 3oZ 
ILB 7oz 
1LB 12oz 
5LB 2oz 
9LB 3oz 



»Axl.6 
$4x1.7 
V^xl.92 
V>x2.1 
V§x2.2 
%x2.l 
•3x2.5 
-y, x2.6 
?U2.7 
^x3.0 
1x3.0 
1x3.0 
1x3.1 

1x3. r, 

1x3.8 
2x5.5 



%xl.6 
Vzxl.75 
V&X2.10 
%x2.10 
K 4 x2.5 
%x2.6 
1x2.8 
1x3.0 
1x3.1 
2x4.66 
2x4.75 
2x4.85 
2x5.50 
2x5.90 



as 



23 enamelled wire 



25 

15 

37 
8.5 

19 
143 
9.4 

35 

83 

21 

48 

71 

99 
282 
620 



2 LB lOoz 
ILB 2oz 
2LB 13oz 
OLB lOoz 
ILB Soz 
10LB l4oz 
OLB 12oz 
2 LB lOoz 
6 LB 6oz 
ILB lOoz 
3LB lOoz 
5LB 7oz 
7LB 8oz 
2 ILB 8oz 
47LB Soz 



^x2 
%x2.5 
%x2.3 
%x2.5 
1x2.9 
1x3.6 
2x4.9 
2x5.2 
2x5.5 
2x5.6 
3x6.9 
3x7.0 
3x7.1 
3x7.8 
3x8.3 

^x3 

%x2.9 

^4X3.5 
1x3.0 
1x3.5 
1x5.2 
2x4.9 
2x5.5 
2x6.2 
3x7.1 
3x7.5 
3x7.8 
3x8.1 
3x9.3 

3x10.5 



V 2 x .50 
V&x .55 
%x 75 
V 2 x .85 
Vix .85 
% x . 75 
V 4X 75 
-TiX .75 
?,x .85 
y»xl.O 
lx .75 
lx .75 
lx .75 
lxl.O 
lxl.l 
2x1.0 

*£x0.63 
%x0.70 
»4x0.95 
%x0.6^ 
%x0.80 
y 4 x0.95 
1x0.75 
1x0.85 
1x0.90 
2x0.60 
2x0.66 
2x0.75 
2x0.95 
2x1.15 

^xl.10 
%x0.71 
%x0.83 
1x0.75 
lxl.20 
2x0.80 
2x1.0 
2x1.1 
2x1.2 
3x0.8 
3x0.85 
3x1.09 
3x1.35 
3x1.65 

i/>xl.45 
%xl.l 
y 4 xl.5 
1x0.85 
lxl.O 
1x2.2 
2x0.75 
2x1.15 
2x1.5 
3x0.85 
3x1.15 
3x1.4 
3x1.5 
2x2.3 
3x3.1 



0.30 

0.31 

0.37 

0.41 

0.43 

1.0 

1.0 

1.05 

1.1 

I. 25 
2.1 
2.1 
2.2 
2.5 
2.75 

14.5 

0.31 

0.35 

0.43 

0.87 

1.05 

1.12 

2.0 

2 2 

2!25 

II. 5 
12.3 
12.5 
14.0 
16.0 

0.4O 
0.50 
0.90 
1.05 
2. 10 
2.7 
12.7 
13.8 
14.7 
16.2 
39 
40 
41 
46 
50 

0.62 
1.26 
1.6 
2 2 
2.5 
4.2 
12:7 
15.0 
17.3 
40.0 
43.5 
46.0 
48.0 
58.0 
68.0 



Fig. Q.-170. Grid-bias resistor values. 



Fig. Q.-171. 



Construction data for Impedance units between the limits of 0.5- and 100 hys. 
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www.americanradiohistorv.com 



Announcing 



The Pre-Publication Offer of the 



$4-00 

THIS SPECIAL 
OFFER IS VOID 

AFTER 
SEPTEMBER I Oth 



OVER 2,000 
ILLUSTRATIONS 



OVER 700 PAGES 



9x12 INCHES 



FLEXIBLE 
LOOSELEAF 
LEATHERETTE 
COVER 



GERNSBACK PUBLICATIONS. Ine. 
96-98 Park Place. New York. N . Y. 

I am enclosing herewith my remittance 
of $1,041 for whirl! jou are to semi me one 
cony of the 1IKI3 OF Ml* I A I, ll.MHO 
SKIlVlCt; MA NX' A I, at ttif special pre- 
jMjlilloat Inn nrlce of 1*1.0(1 rarh. I tinder- 
Usuid that (ho Price of the 1933 Manual 
will he Fire Dollars upon nuhlh-af Inn, 
when this offer will he void. Tills offer 
Is rotel after Seinemher 10th. 



1933 Official Radio Service Manual 

The importance of the last two OFFICIAL RADIO SERVICE MANUALS to 
those engaged in the Radio Industry has been shown by the fact that over 52,000 
copies of both editions have been purchased and are in use by manufacturers, 
jobbers, dealers, Service Men and experimenters. Incessant demands have en- 
couraged us to publish a new and bigger Service Manual for 1933. 
The new manual will not contain so many full-page illustrations as in the past 
for the reason that not as many new sets are being put out at present, but will 
have in its contents important information that has not yet appeared in print. 
This new "dope" is invaluable to radio men. Stress has been emphasized on 
giving only practical material, not complicated theory. It is bound to save time 
and money for everyone. 

The simplicity in the makeup of the 1933 Manual makes information easy to find, 
accurately and quickly. As in the past the size will be 9 x 12 inches, with flexible, 
looseleaf leatherette cover. 

Many additional features will be included in the new manual. The FREE 
QUESTION AND ANSWER SERVICE which was extremely popular in the 
previous edition will also be maintained. We assure you that the 1933 OFFICIAL 
RADIO SERVICE MANUAL will be a revelation in radio literature. 
Advanced orders are now being accepted at a most attractive pre-publication price 
of #4.00. Immediately upon publication of the new Manual this price shall be 
withdrawn and the Five Dollar sales price shall prevail. Take advantage of this 
low price — send your order today. Be among the early ones to get a copy from 
the first printing. Checks or money orders accepted — register letter if it contains 
cash or unused U. S. Postage Stamps. 

The following are partial contents of the 1933 Manual: 

Complete operating notes, and hints from actual experience with radio receivers in 
the field, collected by practical Service Men all over the country. 

Complete actual, pictorial views of hundreds of commercial receivers with addi- 
tional schematic diagrams. Location of parts on the chassis are shown, and 
where important adjustments must be made. This section alone is worth the 
price of the book. 

Values of all intermediate frequencies used in superheterodynes, and a complete 

section of valuable service data on superheterodynes. 
Values of resistors and condensers, to aid in replacement work. 

Latest information on combination long- and short-wave receivers, short-wave 

adapters and converters. 
How to tune and service short-wave receivers for best results. 
How to use the most modern servicing instruments. 

Complete section showing how the Service Man can build himself service instru- 
ments, oscillators, etc., at very low cost. 

Complete section on the construction of all test equipment, including high- and 
low-frequency oscillators, tube checkers, ohmmeters, etc. 

Tube-chart information on all new and old tubes, in handy form for quick 
reference; indicating socket connections and operating values, thereby pre- 
venting confusion. 

An entire section on money-making suggestions for Service Men, written by the 
Service Men themselves who have made a success of the business; giving you 
short cuts and commercial information on how to get the most out of the 
servicing game. 

Servicing information on interference elimination, with practical data and many 

examples of interference prevention. 
Automobile radio installation and servicing* — hints on automobile radio in general. 
Complete data on servicing all known, commercial, automobile receivers with 
short cuts to get quickly at the seat of the trouble. 
Service kinks, servicing short cuts, and miscellaneous servicing information. 
A complete section of various radio tables of every imaginable kind, in constant 

use by up-to-date Service Men. 
A large section giving complete technical data on meters of every kind pertaining 
to servicing in general. 
Complete index and cross-index to make it easy for you to find almost 
anything pertaining to service instantly. 



Address 
City 



State HC-932 



THE OFFICIAL RADIO SERVICE MANUAL 
FOR 1933 COMES TO YOU COMPLETE 
THIS YEAR— NO SUPPLEMENTS 
MAIL COUPON NOW 



FREE 
QUESTION 

AND 
ANSWER 
SERVICE 

In every copy of the 
193 3 Manual, 24 cou- 
pons will be found, 
which will entitle you 
to 24 thorough and 
complete answers by 
mail on servicing and 
operating on any of 
the sets or circuits 
mentioned in the 
manual, as well as 
any others not men* 
tioned, for which you 
might have need. This 
service alone is worth 
96.00. But it is abso- 
lutely free to manual 
owners. 
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AUTO-DIAL RADIO 




Write 
loaay 


Quality, tone, selectivity, and power 






Sensational 


for 

Information 




AUTO 


on 




RADTO 


This 


(Ittll'LKTK $30.2(1 — include* s<t, reitmie mntrnl. 
suppressor kit, tubes arid dVnaiiric speaker. Set only 
$17.05. I)cMler« wanted. Write today 

J-M*P MANUFACTURING CO.. INC, 
3357 Fond du Lac Ave., Milwaukee. Wis. 





Mr. Service Man 

Thank You — Our advertisement in the 
August issue brought us hundreds of replies, 
and NOW hundreds of copies of 
"Gold Seal Radio Tube Sales Plans 
for the Service Man" are on the way. 
Step to Gold Seal Radio Tubes and 
Profits! 

The tubes you need — for receivers, trans- 
mitters, public address or television are 
made by Gold Seal. 

Gold Seal Sales Engineers have devel- 
oped a special "Selling Plan 9 for the 
Service Man. It's yours in return for 

Newly Made 

Fully Guaranteed the Coupon. 

Long, Useful Life 
Licensed by RCA 




And Double Tested 
An Experienced Staff 
Standard Specifications 
Best of Materials Used 
New and Modern Equipment 



STEPS TO GOLD SEAL 
RADIO TUBES 



Mail Coupon TOD A Y! 



GOLD SEAL MFG. COMPANY 

5 Central Ave., East Newark, N. J. 

Please send me by return mail Speci- 
fications on GOLD SEAL Radio Tubes 
and your "Sales Plan" for Service Men. 



Name 



Address 



City 



State 



OVER-THE-COUNTER 
SUGGESTIONS 

By JACK GRAND 

In this department Mr. Grand passes on to 
RADIO-CRAFT readers many new thoughts and 
ideas he encounters in his daily over-the-counter 
contact with radio technicians who come from 
all over the world to one of New York's oldest 
retail radio establishments. 

IT 18 common practice anion*: Service Men 
■ in testing mica and paper condensers (only) 
to use a low potential of about 4% volts. 
.Many of these condensers will show very dif- 
ferent results when a potential of 100 volts 
Is used. 

Often, in small midget and eon sole sets using 
four or five tubes, it is found that the voltage 
is not very steady although the line voltage 
appears to he constant. A change of the 
voltage divider to one of a lower resistance 
value will usually correct this condition. 

It is good practice for a Service Man to 
recommend a new type of tube to replace older 
ttnd less efficient types. In discs where the 
type 5(i tubes are recommended in place of the 
''27 1 a little difficulty may be experienced where 
four or more of the former replace the latter 
on a given filament winding ; especially is this 
true on transformers with poor voltage regula- 
tion. The filament of the type '27 tube is 
rated at 1.7."i amperes ami the type ."»t> at 1, 
ampere, the difference being .75 -a nip ere for 
each tube. On four tubes, the current differ- 
ence reaches the total of .**» amperes. Such a 
large difference in current will cause a rise in 
voltage which will be harmful. To prolong 
the life of the type tubes in such cases a 
suitable resistance should be placet! ncrotix the 
fi lament winding, as illustrated in Fig. 1 ; the 
shunt resistor is Its. The value of the resist- 
ance is dependent on the number of tubes, i.e., 
li.r» volts, divided by .7." times the number of 
tubes to be used gives the figure for the re- 
quired resistance value. I>o not use a series 
resistor lu thi* type of circuit. 

In many of the old sets where type '71 A 
tubes were used to replace the type '71 tubes, 
it was found that the *71.\'s would not last 
very long. The use of a -O-ohm resistor con- 
nected In shunt to the ti lament of a single 
"71 A ; or a 10-ohni unit shunting the filaments 
of type 71. Vs in push-pull, will prolong the 
life of these tubes. 

rust-heating tubes in the II. F. stages and a 
slow-heating tube in the detector will cause 
a howl in sensitive sets. 

Several radio set manufacturers are now 
using two reproducers in their better models; 
one unit is pitched low and the other high. A 
good dynamic reproducer with a large cone 
surface is used as the former: and for the 
latter, a permanent-magnet dynamic unit with 
a small cone surface. The permanent -magnet 
speaker does not require any energizing cur- 
rent, therefore, it is easily installed. This 
method of getting better ton*' should be more 
satisfactory and much more profitable than 
the use of a tone control. 

It is surprising to note the amount of 
"static" that can be traced to the cheap variety 
of resistors and electrolytic condensers that arc 
now Hooding the market. 

A wattmeter is one useful Instrument that 
the a vet age Service Man does not own. Voltage 
iigulatoi-v (iiii be Installed at a decent profit 
and ecitalnl) with a wattmeter it is not diffi- 
cult to determine the correct regulator for the 
radio pet under test, 



type 56 filamcnts-^- 
j> trans. Sec 




RS - STABILIZING RESISTOR ADDED TO 
CIRCUIT. 



FlQ. 1 

Circuit showing the location of a 
suitable resistor. 
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A NEW LAPEL MICROPHONE 



urnroh and praolloni experimentation. Around 
the curium button is plaeod a fVIt riiitf. This 
felt riiijr, us shown in tin* sehcmat li' section, 
view of Kitf. I, fills out the space between the 
hntton of the microphone eoiitnincr and the 
membrane. Tin* whole span- inside this rim:, 
which is terminated ji t one end l>y the dia- 
phragm and at tin* ollior by tin* ciirhnn button, 
is fi 1 1<m] with carbon grains. The Mi washer 
must hi' liiul enough so that no carbon fan 
fall out between tin* diaphragm ami tin' 
washer. However, it must not he too high, as 
otherwise tin* membrane will he considerably 
damped hv tin 1 contjut with the f«-lt washer, 
There is 0110 ami only one definite height at 
which it works heat. 
The Romance of Microphone Carbon 
The spaee Inside the fell rim: and between 
the hntton ami diaphragm is tilled with carbon 
grains. These earlinii grains, in connection 
willi the other acoustical details of the micro- 
phone, are one of tin* secrets of its perform- 
ance, Though it is easy to say rhar the spare 
has to he filled with carbon, it is a more difti- 
rii It proposition to seleet the appropriate 
material. 

It is neeessary to know the history of the 
geological and paleoiitolngira I development of 
our earth for haling the proper earhon, The 
hardest and eleanest ear lion must lie used exclu- 
sively, for this purpose, and this carbon can he 
found only in very few of the mines of the 
world. Millions of years ago, this carlion stood 
in the form of trees in prehistoric forests. Then* 
are, however, only two or three species of 
trees of this period that give good carbon for 
microphones and then only if these trees hap- 
pened to he submerged for millions of years 
at the lowest points of the mine, so that they 
have been submitted to a terrific pressure over 
a long period. 

This depends again upon movements in the 
earth's crust. Only this type of carbon itf 
selected, taken out, ground, washed, heated in 
a vacuum to eliminate the volatile substances, 
thereafter treated in acetone and xylol to re- 
move greasy Impurities which tend to reduce 
the conductive properties of the surface, 
polished In a certain way. ami then measured. 
The size of the carbon determines its acoustical 
action together with its surface properties. 

I low great the differences between various 
carbons are, will lie realized when comparing 
Figs. 1\\ and lilt which show two different 
species of carbon. 

Only the carbon which will give the desired 
acoustical properties, the proper electrical re- 



(Von tinned from pwjc 141) 

slstam-e, the necessary volume, the equilibrium 
of the high and low tones, and many more 
points which have to be taken into consideia* 
tioti by the acoustical engineer, is selected. 

The next step is the const ruction of the 
membrane. A very thin membrane is stretched 

over tin ntainer. As sound waves strike this 

membrane, it oscillates in step with them, and 
these oscillations exert a pressure upon the 
carbon grains which till the space between dia- 
phragm and button. If the carbon is pressed, 
its electrical resistance is lowered. We have 
here, therefore, a menus of rhHtrullttyt rtwtrirul 
ruwitt* titf twnitstit-itl ihtfHttsiH. These im- 
pillsos will be reproduced | N >fler. the more 
elastic and therefore the thinner the membrane, 
on the other hand, a thin membrane, like 
copper, will change its elastic properties 
ipiiekly if it is stretched, only special ma- 
terials with a high nodal of elasticity can be 
used. 

In the case of the lapel microphone shown. 

a new gohl-plntcd alloy has I n used for 

this purpose which makes possible high elas- 
ticity and constancy in action over, practically, 
an unlimited period of time 

There are two more points to be taken into 
consideration in building this highly efficient 
microphone. These are the air spares over 
and below the membrane, »ml the amount of 
electrical I current passim; through the micro- 
photic. Naturally, as a membrane is used 
which has a thickness of only from one to 
two thousandths of an inch, approximately, a 
protective cover must be provided, Tills cover 
builds a sort of resonant system that produces 
an air space of definite dimensions between 
itself and the membrane. It is therefore neces- 
sary to observe the exact distance between the 
cover and membrane within close limits, ami 
to treat this cover acoustically in a special 
way. 

Electrical Characteristics of the 
Microphone 

Of highest importance in the action of the 
microphone are its electro-acoustical charac- 
teristics. Kvery part of the ''mike" must be 
tuned with regard to the entire system, only 
the sum total of these elements determines 
how the primary acoustical impulses, converted 
into electrical oscillations, will finally be Im- 
pressed upon the amplifying system with 
which the designer of the amplifying equip- 
ment must ileal. 

A second article will follow dealing with 
the sound-control and amplifier of this new 
public address system. 




STILL MORE NEW TUBES 

H'tntthtm-tJ from ptiftc 144) 



is lower than that of an ordinary tetrode 
normally employed as a second detector and 
for this reason, it is desirable to employ a 
low imped ti nee input circuit or coupling device. 
This may be readily accomplished by taking 
the usual I.F. transformer, connecting two 
coils together and only timing the secondary. 

As will be appreciated at this time, this 
tube is mainly suitable for use as a second 
detector in superheterodynes. Kig. 711 and 7f 
show the circuit arrangement when feeding 
into a push-pull or push. push audio stage and 
when using this tube in an A. WO. arrange- 
icent. The following characteristics obtain : 
Heater voltage, for the and for the 
■Mi: filament current. 1-ampere for the L*b and 
.:i-ampere for the fit*. The following data ob- 
tain for either tube: Pinto voltage, ISO : plate 
current, 4.o ma. : grid voltage, -:*> ; amplifica- 
tion factor, ::n : plate resistance, 2H.7«Ml ohms; 
mutual conductance, l.4d0 mieromlios. 

It wilt be especially Interesting to notice 
the use to which these rather new tubes will 

be put. 

The 257 

A new tube bearing the designation TS-2.V7 
for use in IKC*. power-operated receivers has 
recently been an noun ceil. This new tube is 
intended for use in the power-output stage of 
lir»-volt L>.0, operated sets especially designed 



for It. It Is shown In Fig, F. Since the 
filament -current rating of this tube Is the same 
as the ::<i, ':iK, T»!>, that is, JUKI ma., any 
filament combination of these tubes is prac- 
tical, provided the current is adjusted to its 
rated value at normal line voltages. It is 
recommended that the load Impedance be main- 
tained fairly constant at O.outi ohms with the 
plate voltage of 110 volts. However, due to a 
voltage drop in the output transformer, the 
actual voltage at the plate will be somewhat 
lower and the load impedance giving maximum 
distortion will then 1m* about 4,."(M> to o.oOU 
ohms depending, of course, upon the resistance 
of tin 1 output transformer. Klg. S is the sug- 
gested arrangement for a push-pull output stage 
In a receiver operatlinr from ll.'.-volt power 
line, A standard 2l»i£-volt **C" battery is used 
for supplying the grid biases for the two TS« 
li."7*s. The following ratings ami character- 
istics obtain : Filament current. '•* amperes : 
plate voltage, IIO; screen-grid voltage. 1IO; 
control-grid voltage. -21..'; amplification factor. 
r»." : Internal Impedance, ll.ono ohms; mutual 
conductance, l..'ioO mieromlios; plate current. 

milliainpercs ; screen-grid current. <».t» ma.: 
power output sub milliwatts. r'ig. 1) shows 
the relation between total power output and 
load resistance, and harmonic output and load 
resistance, in Fig. 10. the dynamic character- 
istics arc shown.. 
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The NEW Crosley PUP 

This 4-tnbe superheterodyne housed in a 
beautiful silver-gray metal cabinet is a radio 
marvel. It incorporates balanced image sup- 
pressor pre-aelcctor— combined Volume con- 
trol and on-ofT switch — illuminated t^>/^ft() 
station selector — dynamic speaker ^^C^J 
and other outstanding features, P .,. Btit . 
Dimensions: 7%" high, 1 2 ^ w jt h Tube 
wide, 7" deep. 




The Crosley MAYOR 

Here is the lender of the f unions Crosley 
"Flection** Series. This 9 ♦tube superhetero- 
dyne incorporates 2% -volt heater type titl>es 
— four gang tuning condenser- — iloublv tuned 
iniatfe suppressor prc-seleetor — silent auto- 
matic volume control — meter hinimr— con- 
tinuous (stepless) tone and static control — 
ilium mated hairline shadow dial with vernier 
ilrive — manual audio level ron *$CO50 
trol. Dynamic speaker is used. 
Sec your Crosley Distributor for Oompl«t» 
details ahout the sensational, new w jth Tubes 
Crosley line. Tax Paid 

Western Prices 5 tightly Higher 

THE CROSLEY RADIO CORPORATION 

Powel Crosley, Jr., President 
Home of "the Nation's Station" — WLW 
CINCINNATI 



f YOU'RE r*f£ME WITH 


A CROSLEY 
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ONCOURSE 



(DRY) 



. Electrolytic 
Condensers 




Save Time and Profit for 
Service Men 

An established condenser with a solid 
repot al Ion for performance. Working 
volume -I'll). peak railage tin. 2U% 
more caducity Mian rated; wry low 
l»mer factor. Iteirinees riiodierjtome 
paper Works In a J I ITy. Kasler servtc- 
Iiik; more profit for you : customer 
satisfaction axsiintri. Types for every 
8i>ei itU-arion. Uet I lie complete story 
at oni-e . . . tliere's money In these 
Condensers for YOU! 

WHITE Oil WIltB FOH 
Of It COMPLETE 
DESCIt 11 T I V K CAT A LUG U K. 

CONCOURSE 

ELECTRIC COMPANY 

389-409 WALES AVE., N. Y. C 



Send stamps for charts showing 
adapters to use with different makes 
of testing equipment for testing all 
the new tubes, including 55-85-57-58- 
82-G-2-41-42lWunderIich and the new 
seven prong tubes. 

Auoen Mfg. Company 

BROCKTON Dept. R. MASS. 



G.E.PH0N0GRAPH MOTOR 




Can he Installed In 
' place of old fashioned 
hand winding spring 
motors. Also many other uses. These 
<i. K uioters aie all brand new in original ( 
fnrtory cartons. Fully guaranteed $12.00 valuo only 
$3.95. Shipped 1'reiMild. aiaiiufwliuers and ilealers 
vnlte for S heel a I want It y pric* 

NATIONAL ELECTRIC TOOL CO. 
Ill W. Lake St. Dept. 179 Chicago, III. 



tt; nnn will be paid to 

>D 9 UUU ANYONE WHO 
PROVES THAT THIS IS 

not the actual Photo of myself 
■howine my superb physinue 
And ho* the Itoss System has 
increased my own height to 
6 ft. 3 3-4 Inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from I to 
C inches In a few weeks! 

No Appliances— No Oruos— No Dietlnq. ROSS 
SYSTEM NEVER FAILS. Fee Ten Uollars Com. 
plete. CmuineW Testimnny and Particulars 5 
cent «tanir "Allow time for r.fnrn mails aims* 
the Atlantic." G. MALCOLM ROSS. Heiflht Specialist, 
Scarborough. England. (P. 0. Box 15). 




AERO SHORT WAVE RECEIVER $ 6.45 

AERO AUTO RADIO, Complete 39.50 

AERO SHORT WAVE CONVERTER 12.50 
Scud for CouxpU-te Catalog 

CHARLES HOODWIN CO. 

Dept. W.15 

4240 Lincoln Ave. Chicago, 111. 



♦ BOOK REVIEW ♦ 

SOUND PICTURES AND PUBLIC 
ADDRESS SYSTEMS 

1 I'A. Power xuititlic* for I'airet Autfio Am- 
plifier* — The A MM l»<»ok of Ui© National IuhIUi 
I list i rti te series on sound pictures a ml public 
iiddn^s systems d«>;il* with various types ol 
power supply units for the votcu antplllifn* 
used in i>ul »l icr uddrpss systems. It cover* 
ftpceirtl rectifier systems for A.C. operation, tind 
nlsi» motor tri'iirimor sots. It eonfahts nuttier- 
ous scliematie diajsrnma and iniieh useful ser- 
vice dura thai flic practical son ml Service Wsiti 
will lie nl»!e to use. 

2 I • A . P it- kit /J H r r it €8 ; Speech I n /* « t A n a Iff- 
gis — Theory and opera I ion of I ho various typos 
of microphones naed in public address sysieins 
arc studied in this lesson, which also includes 
a description of the standard input systems. 
The enrhmt buf ton, condenser and tihhon 
microphones are describes! in understandable 
lanjrnjitrc attd the details of their construction 
are illustrated. The characteristic* of phono- 
graph pickups are also given considerable spar* 
The hist section explains how sound level in 
audio amplifier systems is figured. 

fl P.\. Impedance Match in*/ Xcf irorA'A, Putls 
and Volume i'tttttroln — With this booklet Mm: 
course becomes more advanced and lech men I. 
The importance and necessity of proper match- 
ing of input and output impedances in relation 
to the line is emphasized and the methods of 
tlirttring the proper values are tdven. The many 
special forms of volume controls nod faders 
used in I*. \. work are thoroughly described. 

4 PA. Truitxniixsian Liar*; V«/mwc /iif/i- 
catoi*: At out tor ft — This book is a study of 
lofig distance telephone lines In connection with 
their application to radio hookups. If. deals 
with such rpicsiions as repeaters, transmission 
levels, power level indicators and transmission 
efteleiie.tr. H also includes a study of monitor- 
ing, which is the process of controlling the 
energy level in M transmission system, or of 
varying the relative levels from each of the 
number of systems fading into a single trans- 
mission unit'. 

n PA. Acoustics of ft it Hi? in ft — Every radio 
man who has had occasion to install receivers 
or amplifiers in public places knows of the 
troubles produced by unfavorable acoustics. 
This book is a detailed study of the special 
finalities of vat ions kinds of buildings as ap- 
plied tn talking motion ptettire and PA. sys- 
tems. It includes some valuable information 
as to how the reverberation of a room or 
auditorium may be adjusted ro suit individual 
conditions. The problem of sound proofing 
studios is also considered, 

U PA. Outdoor I'.A. &!/8tcniH — The many 
uses of P.A. systems are considered here front 
the standpoint of the layout microphones, loud- 
speaker placement, electrical pickup, power 
supply, monitoring, etc. The reader is par- 



VAN 

SHUNTS-DIALS 
RESISTORS 

For small I Milliampere Meters, 

A.C. or D.C. Rectifier Type 
COMPACTNESS — STABILITY 
QUALITY 
ORDER THROUGH YOUR DEALERS 
If they cannot supply, send for folder. 

D. L VAN LEUVEN— Laboratory 

410 East 15th St. New York City 



art sound amplification ap- 
pIlratioiiK should be part of 
your radio knowledge. Modern 
e<|u limient .it resident *<-hools 
in N. Y. and Chic- a go. or 
home study with new '*no 
obligation" Irian. Write for 
illustrated book. 



PUBLIC 
ADDRESS 
SYSTEMS 



RADIO 



A Host of Other Interesting 
Scientific Subjects — 



TELEVISION 
ELECTRICITY 
PHOTOGRAPHY 
AVIATION 
WOODWORKING 
AUTOMOBILES 
PATENTS AND 
INVENTIONS 
NEW DEVICES 



CONSTRUCTION 

METAL WORKING 

PHYSICS 

ENGINEERING 

METALLURGY 

PUBLIC ADDRESS AND 

SOUND EQUIPMENT 
HOUSEHOLD AND 

SHOP HINTS 
AND OTHERS 




4-Color Cover 
Over 450 Illustrations 
96 Pages — 9x12 inches 



MR. HUGO GERNSBVCK's latest 
magazine contains the most import- 
ant and recent developments in Science, 
Mechanics, Radio, Television, Aviation 
and Chemistry. For everyone, regardless 
of age, WVKTRYDAY SCIENCE AND ME- 
CHANICS will be found to be useful and 
instructive. Thoroughly illustrated with 
scientific events from all parts of the 
world, and helpful to thousands of high 
school, university students and instruc- 
tors who wish to advance their scientific 
k now ledge. 

Many excellent pages for the home 
workshop man who finds pleasure in 
building things; experiments in electri- 
city, chemistry and formulas of all kinds. 



SPECIAL 
OFFER! 



8 Months 
for $1-00 

Clip Coupon Now and Mail! 



KCV 1NSTITVTKS. Inc. 
Oept. RT-92 
75 Varick Street, N. Y. C. 



I EVERYDAY SCIENCE AND MECHANICS 
■ 100 Park Place, New York, N. Y. 



i I enclose herewith One Dollar for which yon 
fare to enter mv subscription to EVERYDA! 
, SCIENCE AXD MECHANICS for the next Eight 
■ Mont lis. 



I Name 
I 

I Address 
I 

I City 



State 
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A HIGH-GAIN T. R. F. RECEIVER 

{Continued from page 149) 



expansion hit can 1>o used to make these holes. 
Place a piece of hard wood under t lie aluminum 
and drill ;i small liu!<» in the 11 lunii imm where 
the center of the sorket hole i* to be. Now 
use the expansion hit: the lead screw will 
tfot a hold in the wood : work from each side. 
The £j-iiich hoi** mn.y he made in the snnic 
man tier. The dimensions of the socket mount- 
ing holes are nor shown as the sockets vary 
with make. There are several holes marked 
"A"' : this means nip with a No. <J- 12 tip. Two 
holes are shown on the right at the back with- 
out dimensions: the one for the ground ter- 
minal is for a No. 0 screw and the oilier Is 
for the Insulating bushing on the antenna post. 
All other holes not marked for size are to be 
made with a No. drill. 

Four dotted lines intersecting at the corner 
cutouts show where the bends ai^e to be made. 
Use two pieces of hard wood with square edges, 
clamp these to the aluminum with two strong 
<- lamps so that the line is just ilnsh with the 
wood block. The job can now be fastened down 
on the edge of the work hcltrb and the bending 
done with a hammer and block of wood. lie 
careful to bend the front and back so that 
they are square with the top surface. The 
ends are only to stiffen the chassis. 

Mounting the Parts 

Two views of t lie chassis assembly are shown, 
one of the top. Fig. I> and the other showing 
the positions of the various parts mounted on 
the under side. Tig. f. Start the assembly 
by attaching all the tube sockets and then the 
bypass condensers. Mount t he large filter 
choke in the corner, the power transformer 
and tin* four electrolytic liltcr condenser* : their 
position with respect to capacity is shown in 
the top view. Next, mount the input trans- 
former just (luck of i he last '27 socket. The 
output transformer is rash-ned to the top of 
the chassis with the same sciews used to hold 
the second lilt er choke on the under side. 
Since, in some pluces. the screws in the tapped 
holes are under another piece of apparatus, 
these screws slum hi not be long enough to 
project above the surface. 

I'se care in mounting the tuning condenser 
as it must be fastened without strain. Use a 
small round file where the holes are a little 
off. As the three '3.*> tubes are to be shielded, 
the shield bases should be put on with the 
sockets. With the exception of the large di- 
vider resistor, the smaller ones are left off un- 
til the wiring is being done, as they are of 
the pigtail type and are all soldered to the 
terminals. Attach the power switch and the 
variable resistor to the front of the chassis 
as shown, also the aiileitna and ground posts. 
Use I iisu In ring washers on the antenna post, 

Cutting the chassis aside, several detail parts 
must now be made. In l-'ig. SA, a bracket to 
be made of aluminum is shown, this is used 
to hold the antenna-system coils to the under- 
side of the chassis. The bracket 11 is made 
of the same material ami its use will be ex- 
plained presently. Make two items as shown in 
Fig. oC, as these supports are used to hold the 
long, power resistor in place. A length of 
threaded roil is passed through the center of 
the resistor and the supports arc held with a 
nut at each end. The strip shown in Fig. 31* 
is to be made from hard rubber. J^-inch thick ; 
it supports the two tip jacks for connect lug 
the output to the voice coil on the speaker. 
This rubber strip is fastened to the inside 
of the rear fool of tin- chassis. 

The main resistor has two sibling taps. For 
the present, one of theso is placed two inches 
from one cud ami tin- other, one inch from 
the other end. In wiring, connect the one- 
inch end to the choke. 

Coil Construction 

Figures 4A, B and C show the coil forms with 
the windings. It is not. as many will try to 
prove, an Impossible job to make up a set 
of coils, each one like the other with respect 
to inductance. First make up live forms as 
shown in Fig. 5. One-inch din meter tubing 
with a 1/10-inch wall is to be used for these 
forms. The bracket shown riveted to one end 



of this is made from a wide strip of aluminum 
or brass, '"-inch wide. Drill four Other hob?, 
around the edge of the tube and insert eyelets 
of brass to hi> used as soldering terminals. It 
will be noted that coils in Figs. 4 \\ and C 
each have a 147-itiin winding of No. 32 1S&S 
inamelleil wire. Tli rep coils exactly like tin- 
coil Fig. 4C are needed so we will wind ibis 
1*1 7- turn winding on fuitr coll forms. The wind- 
ing properly done will cover 1 y 2 inches on the 
form. A small hole at each end will serve |« 
anchor the wire. Wind each one exactly aliko. 
Now. for the tifth coil. Fig. 4 \. On this form, 
wind 1-1". turns. On one of the live forms 
wind the 7-turn winding as shown in Fig. 4U. 

Next wrap a strip of insula litifr cambric fl- 
inch wide around the winding on the four other 
coils. This is placed over the wire at the end 
furthest from the soldering eyelets. Taking 
the 1 K't-turn roil Mist, wind the I"» turns of 
No. 20 enameled wire over the cambric. Ami 
by the way. this wrapping of cambric should 
be just less thai) 1 lU-inch thick. Shellac or 
insulating varnish is applied to ibis winding 
and when it dries the turns will remain in 
place. This coil should now be marked No. I. 
For the three coils in Figure 40, use line wire. 
No. u4 or smaller, for the fiO-turn windings. 
Use varnish to hold these in place. 

Cut !>-inch lengths of the various colored 
hookup wins. Then, when the coils arc dry; 
carefully remove the enamel and solder the 
coil ends just as shown in the diagrams of 
Fit:. 4 and attach the proper colored lead to 
each eyelet at the same lime. Do i h is opera- 
tion very carefully so as to avoid trouble 
later on. 

Shielding the CoiJs 

When a shield is placed on a coil, the in- 
ductance of the coil is lowered. The amount 
of drop will vary with shield* of different 
dimensions, so if a coil of a s perilled number 
of turns Is to have the intended inductance 
it must he shielded as calculated in the de- 
sign. For this reason the coils described above 
must have shields 2 inches in diameter and 
be 3% inches high. See Fig. f». The height 
may vary slightly but the diani.i.er must he 
maintained, uthmrine thv vuil trill not tuttr 
wit ft the condenser over the entire bund. Drill 
tive boles in the bottom of the shinds to match 
those in the chassis and mount the coil by 
passing a 6-32 screw through the coil bracket, 
shield base and the chassis. Pass the four 
leads from the coil through the holes, the cor- 
rect positions for the leinl* is clearly shown 
in the bottom view at the left where the coil 
leads are identified by color. 

Coil Nos. 1 and 2 are mounted on the bracket 
on Fig. 5. If the proper care was taken in 
attaehing the colored leads to the windings, 
the connections shown can be followed as 
regards color of leads. 

The i wo leak mountings are next screwed to 
the siile of the bracket, and this bracket, in 
turn fastened <o the chassis bet w ecu the two 
27 sockets. 

Wiring the Receiver 

The heater wires should he wired first. There 
are live tubes connected to one winding so the 
bads must be heavy. No. 12 at least. Twist 
these two wires together and wire from trans- 
former io first tube then to second tube and 
so on. all in parallel. The terminals on both 
the transformer and the sockets are marked 
Y. The '4o sockets are connected in the same 
way and ihese terminals are marked X. The 
wires are not. drawn in as rhey would make 
the diagram more di then It to follow. Each of 
i he K. F. coils on top of the chassis has one 
red wire. This is the grid wire and they are 
eoeneeted to the tuning condenser socrioiis of 
rorrcsponding numbers shown in the top as- 
sembly view. 

To do this, they pass up through the prop- 
er holes in the chassis. Now before solder- 
ing these connections, slip a length of 
braided shielding over the leads or f of 
course, shielded wire may be used. The other 
two red hails from the coils under the chassis 
are also shielded ; all, of these wire- shields 



iUf'A Weston 
Single Meter 

ANALYZER 




Western Model 660 

Every necessary socket voltage 
and current measurement, both 
A.C. and D.C, can be made on 
all modern receivers with this 
remarkable Weston Single Meter 
Analyzer. 

Point-to-point tests are pro- 
vided for with three resistance 
and ample voltage and current 
measuring ranges, available at 
pin-jacks on the panel. Full de- 
scription is contained in the new 
Weston-Jewell catalog. 

Pattern 675 Tube-Checker 

A new, low- 
priced instrument 
that checks all 
present types of 
tubes without the 
use of adapters. 
Sixteen tube 
sockets are in- 
geniously arranged 
to occupy small 
space. Test limits 
for all tubes are etched on the 
instrument panel. Compact and 
light in weight, this tube checker 
is popular for counter and port- 
able use. Write for the Weston- 
Jewell catalog describing this 
great instrument value! 

WESTON 
JEWELL 





WESTON ELECTRICAL INSTRUMENT CORP. 
JEWELL ELECTRICAL INSTRUMENT CO. 
599 Frelinghuysen Ave., Newark, N. J. 

Please send me a copy of your new catalog 
listing the complete Weston-Jewell line of radio 
instruments. 
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To Tune The 

MEGADYNE 

Receiver 

A condenser is just a con. 
denser to some set build' 
ers, but when results must 
be certain, it is safest to 
choose the Hammarlund specified 
by the circuit deserter. Write 
Hammarlund Mf K . Co.. 424 W. 
33rd St., New York, for folder. 



ammarlund 



PRODUCTS 



SERVICEMEN-DEALERS 

Get Our Prices First 
Complete Stock of NEW 
Condenser Blocks 
Volume Controls 
Resistors 
and Radio Rcplacemem Parts 
Write for our Catalogue 

Hard to Get Parti— Wr Imu- tlu-m. Send us 
your rcnatr w«rk !ur f>Uinat c. 

Grant Radio Laboratories 

652 l-C South Halsted St., Chicago, 111. 



TUBE CHECKER 

Osrillalor an<l Short tester 
pan bo built u*inc our Model 
3 1. 1%. 2. 2V4. 3. 5. 6. 7*. 
volt transformer. Te*t* all 
ohl and new luhei Including 
C-5* etc. Full liisi ruc- 
tions included. $2.65. 
Model 4 transformer same as 
shown in "Met cries* Tube- 
Checker." $3.«5. Can supply 
other parts. 

Adapter. 6 nrcmg to 5 plWR 
vcired Tor testing C-5I. C-58. 
a Point Tail Switch breaks -» 

«„,, ah »*VWl£t$ic ■ CO 




.5 cents, 
lietwcen contacts. 



336 Madison Avenue 



Memphis. Tenn. 



DICTATOR 

AUTO RADIO 

T^vel along In music and *or,g with the new 1»IC- 
TATOR Auto Radio. Employe seven tubes. Including 
lateit designed Bveretidy "LA" inntode autu radio 
tuhes Fingertip remote control deUre and Automatic 
Volume t'ontn.l. The IHCTATOU (overs a wide broad- 
casting area with unusual «e*tlvlty and marvelous 

quality. Kaslly ami dAiirkly instiled or re- 
move,!. Set include* tubes dynamic 'V^-JW 
pressor kit and remote control. Price efriiipleie $36.50. 

Dealers and Agents \\ 'anted \\ rim . I oday. 
AUTOCRAT RADfO COMPANY 
3855 No. Hamilton Ave. Dept. RC Chicago, lit. 



109 Canal Station 

Chicago, 111. 

| Our new 1932 Radio Service- 
man's Wholesale Price Guide 
will be sent to you upon 
request. Write, using your letter- 
head or business card. Send for it today. 




Knowledge Pays Big 

We teach you 1«a» to build :md operate Radio 
Treasure Finders and how to locate Met* Is Under- 
ground. Fascinating. Silent i tic. Accurate. Full 
details for 2c stamp— Wi lie TODAY. 
Exehanpe, P. 0. Box 607-W Et Monte, Calif. 



Need the 



SERVICE MEN 

ELECTRAD RESISTOR HAND BOOK 

Immanent guidl Mi resistor value* In all 
receivers. Loose -leaf. DuFont Fabrikold cover. 
$1. a year, with 4 supplements. At your dealers, 
or mailed direct. Money back if not satisfied* 
Mail $1.00 to Dept. RC-9 

IT* V«#tc% •I.Hrw York N.T. 

ELECTRAD 



must he grounded by soldering t\ ct ectioii to 

the ground terminal on the chassis. These 
shielded wires are necessary to reduce the coup- 
ling between t lie R.P. stages, where Mie train 
is very great. In making connections, refer 
to both the picture and the schematic diagrams, 
the tirst for point-to-point information ami 
the latter for the part each connection plays 
in the circuits, 

All blue coil-leatls connect to tbe 3D plate 
terminals. The 10.000-olim screen resistors 
for these same lubes me soldered to the 
socket terminals ami tbe other ends are all 
connected to the tirst tap on tbe vol (aire di- 
vider resistor. In making the connections 
from the .<kk>25 bypass condensers, do so di- 
rectly to the socket terminals. Uy using stiff 
wires to t.be H.F. choke ami its bypass con- 
densers in the plate circuit of the detector, it 
will be self-supporting. The low side of these 
two condensers is connected to the detector 
cathode and not to the chassis as in other 
cases. 

The piste of the detector feeds into the re- 
sistance coupled system consist ing of a .20- 
incgohm resistor and a r.n.ooo-ohin resistor, as 
shown. The coupling condenser is mounted 
by the heavily soldered connections. Tbe plate 
of the tirst -audio tube goes to the second tap 
on the divider through the primary of the 
audio input. The green leads from tbe three 
U.K. coils also to this tap. The plate cur- 
rent for i lie » tubes is taken at. the Juncture 
between the two chokes. While the detector 
plate is fed from the end pi the divider. This 
allows a high coupling resistor in the plate 
circuit, riuish up the wiring and check each 
connection for error. 

Adjusting the Receiver 

Ir is rather hard rt» foresee all of the di Mi- 
cult ies that the constructor may encounter 
but in the following paragraphs as much help 
will be given as possible: with patience and 
effort all of these should Ik? ironed oui. First 
place only tested tubes in tin- receiver so that 
no trouble will result from poor tubes. Con- 
nect, the aerial and ground and connect the 
power plug to the lighting circuit. With the 
switch on. the tubes should light up. wait a 
moment until they reach operating tempera - 
inre. Now turn up the volume control and in 
all probability the set will oscillate: if it docs 
not. move the screen -voltage tap for tbe "35 
tubes to a higher point on the divider. If it 
still will not oscillate with 111) volts on the 
screens and the bias cut to a minimum with 
I he control, look for wrong connections to the 
i:.F. transformers. Once in an oscillating con- 
dition it gives proof that the connections are 
probably right. 

Put who wants an oscillating receiver V Now 
we must stop this racket ; the volume control 
will do this by increasing the bins on the 
three '."»D tubes. However, what is wanted is 
st;tble operation with minimum bins icithuut 
oxCilhtt ><>» . Next, lower the screen voltage to 
not less than 7T» volts, using a hiirh resistance 
volt meter for making all measurements. Us- 
ing the volume control to hold It just under 
t ho oscillnt iug point, adjust rhe condenser trim- 
mers. Tunc in n station m?ar one end of the 
range and adjust them for strongest signal. 
Now tune in a station near the other end of 
I he scale. It may be necessary to again ad- 
Just these trimmers. F.y working bark and 
forth they will be adjusted to the best advan- 
tage for the whole range of the receiver. If 
one stage requires a large change between 
points, the plates on the rotor may be bent to 
give more or less capacity near one end. The 
condenser used has a slotted plate on each rotor 
section for this purpose. 

The coupling resistors in the detector output 
may cause some trouble, hence they are made 
removable. Ordinarily, a 1 meg. resistor is 
used hi the grid, but if the set, uiotorhonta re- 
duce this. The greater rhe resistance, the more 
muplitlearion will result With the condensers 
r rimmed for action let ns get back to tbe bias 
again. The ion-ohm resistor in series with the 
variable one limits the minimum bias. If the 
receiver oscillates too easily move the last tap 
to a lower Voltage On the divider resistor. 
However, not less than JnO volts should be 
applied. If may even be necessary to use a 
higher fixed resistor than 1 1 Mi ohms to prevent 
the receiver from oscillating with the variable 
resistor cut out. 



hue to the method nf transferrin* energy 
from the first tuned circuit to the second, the 
set will be found to tune sharply and at the 
same time not lose volume by leaving out the 
side bands. As previously stated, the connec- 
tions to the control grid caps of the T,. r > multi- 
mu lubes are on top of the chassis. These 
three wires are clearly shown on the drawing 
of the top view and in the photographs and 
are soldered to the three middle tuning con- 
denser sections. Make these wires only long 
enough to reach, as they will pick up powerful 
local signals it left long. 

A panel will be seen in the photographs of 
the completed receiver. This can h< made to 
suit the constructor's needs as cabinets are 
made with different sized openings. The drum 
condenser driving mechanism must also be 
tltted individally as these, too. differ in details 
of construction. The small pilot light will, 
in all cases, hi- connected to either of the ► 
volt transformer windings. 

List of Parts 

One Polvuict power transformer, lyne TK-7Sf s 
PT. ; 

One I'olymet choke, type TC-T^H. Cll.l : 

One I'olymet choke, type TV-71U. 1*11.2; 

One !'"l\met push-pull input transformer, type 

TA-?:;i. A.KYI : 
One I'olymet push-pull output transformer, type 

TA-T.r-i. Tl : 
Two I'olymet electrolytic condensers, 4 inf. 

(GUI) volt). CI ; 
Two Poly met electrolytic condensers, 8 inf. 

tfrOO volt). C2 : 
Three I'olymet bypass condensers (100 volt), 
type t'-flftfi. Ci : 

One I'nlvmet bvpass condenser (mica). .01-mf.. 
C4; 

Two Poly met condensers (mica), .0001-mf., 1T> ; 
Time I'olymet condensers (triple section). .2.V 
mf., CO: 

One Polymer, variable resistor (volume control). 

3.000 (duns, type \ r C-18:S0. H2 ; 
One I'olymet wire-wound resistor, 10U ohms, 

fill : 

Three I'olymet pigtail resistors. 10,000 ohms 

(2 watt). U4 ; 
One I'olymel pigtail resistor (1 watt) 60.000 

ohms. KG : 

One Polyiuet pigtail resistor, o.OOO ohms 12 
watt). It6 i 

One Polymel pigtail resistor. 50.00(1 ohms (1 

wart). 1ST ; 
On*' Polymct 25n.0on-ohm resistor, U8 ; 
One Polymer I. megohm resistor. KO : 
One Poly met wire wound resistor. TOO ohms 

(20 watt). rU0 : 
One Polymct center-tapped resistor. 10 ohm, 

f;i 1 ; 

One i£loctrad variable resistor with two laps, 

20.OO0 ohms, type 1>. KV ; 
Five wafer-type UY sockets; 
Three wafer- type UX sockets ; 
One Precise Minim: condenser, type T>00 .0n0:;V 

m f.. 0 gang. C7 ; 
One Hammarlund Drum-type condenser drive 

mechanism : 
One power switch, SW ; 

Four rolls of hook-up wire. red. blue, green 

and black : 
Three Plan aluminum shields; 
Five Clan aluminum coil shields. 2 in. diani. x 

3 ins. high : 
pive bakelitc tubes, 1 in. diani. x 2>4 ins. long; 
Two pit i .jacks ; 

one rtlan sheet of aluminum. ir»^ x 21 y t x 

o ins. thick ; 
One piece of hard rubber M x .*; * '£ in.; 
Thirty brass screws. r»-:J2, f$ in. long : 
Thirty brass nuts. 0»-:;j ■ 
Kighteeu brass screws. c, ;;2. *V 10 in. long. 



HAVE YOU HEARD? 

What? Simply thai there is a prevailing 
rumor to the effect thai all Kail receivers will 
be equipped with *45 tubes in the good old 
fashioned class A connection, where good qual- 
ity must be scented. It seems that the pentode 
must be satisfied with only a second rate 
position, if the rumor is correct. 

This does not mean that all existing re- 
ceivers using tubes in a class P. connection are 
obsolete; hut that in small sets, the '4fi will 
again come into its own. 
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CLASS B APPARATUS 



(Continual from jhi*ic 151) 



2. Tin* ror« Is of tlm M-:i typ<\ as shown in 
the figure. The material is No. 21* gnup* la- 
mliiji t«nl iron uisi'i] in audio tnuislortiiorsi 
stacked 1.5 Ins. high ami inh'rleiiwd. The pri- 
mary and RecmiiIm'i«*H arc wound as shown in 
IS of tin; siirue flgur«\ The primary consists or 
two LVJr»lMnrn sections of No. enameled 
wire: secondary No, 1 consists of 1.400 turns 
of No. l!t» eiiameli'd wire mid is designed for 
an output impedance of 300 ohms; wH-oiidnry 
No. 1! consists of Hill lurns of No. is eiumieled 
wire nnd is di*signed for n dynamic-speaker 
voice coil of about 15 ohms impedance. 

Building the Input Transformer 

In designing the input transformer which 
feeds the push-push stage from the driver, a 
step-down ratio mast he employed so the load 
of the tnhe will lie accurately matched to that 
of the class U grid circuit. There is, however, 
a more important consideration involved in this 
design. The maximum distort hum! component 
is I hat due to the third harmonic. Now if the 
input transformer feeding the push-push stage 
is designed in such a manner that a certain 
amount of third harmonic distortion is pwr- 
fuwlff introduced into the system, it will We 
found that this introduce*] distortion will he In 
reverse phase to that generated in the pnsh- 
pilsli output circuit and the result will he a 
partial cancellation of the distorting effects. In 
order that this he fulfilled, it is essential that 
the input transformer he electrically perfect ; 
for if the leakage reactances are large, the two 
distort ional effects will Hot he in direct phase 
opposition ami cancellation will he Impossible. 

Since the input transformer is one of the 
most import nut pieces of apparatus in a class 
1? amplifier, it is essential that detail considera- 
tion he given to its construction, liefer to the 
diagram of Fig. 15. 

As may he seen, the core is of the M-Jl type, 
from 1 x 1 In. stock. No. !!!» gauge laminations 
hclng used. (It might he well to add that the 
size lxl in. refers to the center piece only. 
The end pieces ate only }4-iu. wide and 1-ln. 
high. In ali the core dimensions given in this 
article, the first tigure refers to the width or 
the center piece and the second dimension to 
the height.) The core In mi nations are inter- 
lea ved until the desired height is obtained. 

The coils are wound as shown in ]t of the fig* 
arc. The primary consists of .VJ00 turns or 
No. 29 enameled wire; the secondary, 4.'J00 
lurns of No. *J!> enameled wire wound over the 
primary as shown. XtttC that the m'eomlurjf in 
u'ONittl in tiro nations of 2.100 turns vach. As 
in the output transformer, each layer is in- 
sulatecl from the adjacent one by glassinc pa- 
per and each winding by empire cloth. 

The Power Supply 

In the design of the power transformer for 
the Class It system, we are concerned with 
average values more than with maximum 
values. A transformer capable of the required 
regulation can be produced by a competent de- 
signer at a price not in excess of those high 
ciuallty transformers heretofore available for 
'47t circuits, The rather widespread alarm over 
the class IS system seems totally unfounded 
when we recall that the new tubes draw much 
less heater current than the old and that this 
saving in the power requirements of the fila- 
ment circuits may be turned to the advantage 
of the plate supply without the changeover re- 
sulting in any increase in cost. To l>o sure, 
the over-all regulation of the power supply 
must be considerably improved — but this may 
readily be accomplished through the Use of low 
resistance chokes with high capacity electro- 
lytic condensers making up for the loss in in- 
ductance. The 82 has been designed primarily 
for use with circuits demanding the highest 
regulation and by employing an -S2 rectifier 
with a choke input filter system and a irberul 
supply of capacitance no great difficulty nor 
high cost should be encountered. Careful de- 
sign means "competent" design rather than cost 
— and nowhere in the world is that statement 
closer to the axiomatic tlmn in the radio in- 
dustry. 

The peculiarities of the class li system dictate 
the use of a brutal filter arrangement. The 
power transformer, however, need be only 



"good," no exceptional requirements beyond 
logical design being necessary. The main de- 
sign problems center around the output and 
interstage trans formers. The fact that none 
of the transformers required employ high re- 
sistance windings of many turns of line wire 
makes them readily amenable to home construc- 
tion. For this reason, the practical data on 
the transformer construction is included here- 
with. The power transformer. Fig. 4, must 
carry a maximum load of mo watts and the 
secondary winding must deliver 475 volts to 
each side of center tap. 

Building the Power Transformer 

The power transformer may easily be con- 
structed at home if the following specilicnt ions 
are adhered to. Kcfcr to Fig. I. As shown at 
A, the core is of the KI-X type const ruction atul 
composed of laminations of No, .015 gage, 
silicon steel, stacked 1% in. high. The width 
of the center portion (where the ecu Is are 
wound) is a Iso 1 % in. 

The primary is wound for either 110- or 120- 
volt supply; 4oo turns of No. 20 enameled wire, 
tapped at the ;:05ih turn for 1 lo-volt opera- 
tion, is placed directly over the iron core as 
shown in the cross-sec- 1 ion view in Fig. 411. 
When this winding is completed, a layer of 
empire doth is wound over the primary and 
then secondaries Nos. 1. 2, ami are wound in 
a single^ layer. 

Secondary No. 1. designed to supply 2.5 volts 
at •» amperes, consists of 7.5 turns of No. 14 
enameled wire. Secondary No. 2, designed to 
deliver 2.5 volts at Ii.5 amperes for the class 
1» output stage, consists of 7.5 turns, tapped 
at the center, of No. 14 enameled wins Sec- 
ondary No. II. designed to deliver 2.5 vol is at 
;».5 amperes for the filament of the class A 40, 
also consists of 7.5 lurns, tapped at the* center, 
of No, 14 enameled wire. Secondary No. 4, 
used to deliver 050 volts which when rectified 
results in a total voltage of -ion lu\ at a drain 
of 200 mill iampe res, consists of tf.MMI turns, 
tapped at the center, of No. 20 enameled wire. 

The primary is wound on a wooden form 1% 
ins. square, wrapped with light string — the 
string being stripped out to facilitate removal 
of the wooden form. IMrectly over the primary, 
the secondaries are wound in the following 
order: No. 1, No. 2, No. li all on one layer. 

The Filter Chokes 

because of the wide variation in load cur- 
rent from no signal to signal conditions, the 
design of the filter choke requires careful con- 
sideration. If no signal Is being received atul 
the plate current is. therefore low (in the class 
It tubes), the voltage drop in the ti Iter chokes 
Is low and therefore the It vol til go supplied to 
the various tubes will be high. In order to 
obviate this condition, the type of construction 
in the iron core of the filter choke should re- 
ceive* careful attention. Kefer to the diagram 
in Fig. 5. As may he seen, the core is of the 
L-type construction and consists of laminations 
of No. 2d high silicon steel, stacked 2% Ins. in 
height. Over, and insulated from one leg of 
this core, is wound the* coil itself which con- 
sists of :t,200 turns of No. 20 enameled wire. 
I to sure to insulate the layers with glassinc 
paper. Otherwise, the voltage generated during 
rapid surges may break down the coil. 

It is interesting to know that the inductance 
of this c hoke when completed will be 8 henries 
with 200 ma. <I>.C.) flowing through the coil. 
Its resistance will be 50 ohms. The air gap 
should be .045 Ins. total ; that Is, .0225 ins. 
on each leg. 

As a final precaution, he certain that the 
laminations are fastened very tightly so as to 
minimize any vibration and a consequent loss 
of energy. In the forthcoming Issue of this 
publication, there will Ik» described a high grade 
amplifier using the apparatus described in this 
article. Of course, it is readily understood the 
same apparatus may be used in auy other 
amplifier using a class A 40 driver stage op- 
erating two type 4f» tubes in a class It connec- 
tion. If any tube other than the 4ft Is used 
to drive the class It stage, then only the push- 
pull input transformer need be changed. (La- 
minations may be obtained from the Allegheny 
Steel Corporation, Brae ken ridge, Fa J 
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special new tr no obligation** plan for 
home study offered by R.C.A. Institutes 

A RADIO message of great interest awaits 
ambitious men who clip and mail the 
coupon below. It tells about a plan offered 
by K.C.A. Institutes . . . which enables you 
to advance yourself in radio by a new ami 
convenient way I 

R.C.A. Institutes were founded 23 years ago. 
They have behind them a wealth of experi- 
ence gained in those years. In addition, they 
are associated with the most complete radio 
research laboratories. The resident school 
instructors are men of practical experience 
. . . the equipment modern. The courses 
include elementary and advanced instruction 
in every branth of practical radio. Tuition 
payments as low as $4.00 a week. 

NOW — for those who wish home study, we 
have a revolutionary new plan. You study 
at your own convenience at home — AND PAY 
AS YOU LEAKX! This new 4 'no obi iga lion* * 
plan means that you pay only for those les- 
sons you actually receive— and arc not obli- 
gated for an entire course. 

You may start with an investment as low 
as $9 . . . and stop there with no obligation. 
Nobody will question why you stop nor insist 
upon your continuing. Start a "no obligation" 
course at any time . . . So why not obtain 
full information on it TODAY — before you 
forget I 




RCA INSTITUTES. Inc., Dopt RT-9 
Home Office: 75 Varlck St.. N. Y. 
Chicago Office: 1154 Merchandise 
Mart. 

| Please send me complete information on:— 
| □ Resident School Ollomc Study 

J □ Radio Broadcasting □ Radio Operating 
I □ Radio Service Q Radio Operating 

I O Advance Service 
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Advanced 1932 superiority at to- 
day's rock -bottom prices. Same 
standards, same exclusive 
features. Pure (fold con- 
tacts. Duralumin dia- 
phragm. Is exceptionally 
rugged. Model X sets a 
new high standard for 
(juality at a price that 
defies cnmpettUon . . 
For Bate by dealer* 
everywhere , , >"ew 
Catalogue with dia- 
grams now ready. 

Universal 
Mleroahme C§.. Ltd 
424 Warren Lane. 
tnflewMtf. Calif.. 
U. S. A* 



RADIO-CRAFT for SEPTEMBER, 1932 17 * 



www.americanradiohistorv.com 



This Elaborate 

EXPERIMENTAL 
EQUIPMENT 

GIVEN 
TOALL Students 

AT NO EXTRA COST 





Size of Cabinet: Height, 22VS, Length, 
17V*"\ Weight 25 lbs. 

We give to every student without additional 
charge his chemical equipment, including 
fifty pieces of regular standard lalioratory 
apparatus and supplies and forty-two dif- 
ferent chemicals ami reagents. 

Opportunities in Chemistry 

Chemistry offers those 
who are ambitious and 
willing to apply them- 
selves conscientiously, 
the greatest opportuni- 
ties of any vocation 
today. Industrial firms 
cf all kinds pay tempt- 
ing salaries to get the 
right men. Opportunities 
abound on every band. 

You can study Chem- 
istry under the well- 
known instructor. T. 
Dr. T. O'Conor OTonnr Sloane, A.U.. 
Sloane A M , Ph.D., I.L.IK 

You Can Learn at Home 

Our home study course, written by Pr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated by so 
many cxi>crimeuts that arc performed right 
from the start that anyone can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual he*r* 
you may need in your studies. 

Easy Monthly Payments 

The tuition is very low, and includes your 
lalioratory outfit — there are no extras to buy 
with our course. Von can |>ay m small 
monthly amounts, and we show you how to 
earn the coM of the whole cuurse as you go 
along. 

CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 Park Plaee New York. N. Y. 

Mail the Coupon NOW! 



CHEMICAL INSTITUTE OF NEW YORK. 
Home Extension Division 
19 Park PUee, New York. N Y, 

Plea*© send mo at oner, without any obligation 
on my part, yiwr Free Book "Onportunliles (or 
Chemlaift." and full particulars admit ihe Experi- 
mental Equipment Riven to every student. Also 
pleuse tell mt about the latent reduction In tuition 
prlco and your easy plan of payment. 

NAME ,. , K . ,.,,r 

ADDRESS 



A "B" BATTERY ELIMINATOR 

{font in tied from puye lo"2) 



CITY . , , 
R. C.-932 



which appeared in the August. VXi'j issue of 
U.UHU-t'itAl-T. in Table II appears niMit it»nsll 
data on the scale of voltages obtainable at 
various inilllamporc drains through the Mil I lory 
"Klkotiodcs." 

The nil I iv interrupter unit is mounted on 
sponge rubber; also, it is enclosed in a rec- 
tangular case of tliis material. At tin* mov- 
ah lt> end of tin* shorter contact spring there 
is a small, rjvetdike piece whirh prevents tliis 
spring moving ton far toward tlu 1 elect rotiing- 
tift ; thus, a snappy action is obtained at the 
break «»f the contacts (also, there is afforded 
a slight control of tin; frequency and wave- 
sliapo. ) 

This ty|M' of "U" flimiitntor should never 
Im' connected to the storage bat t fry and put 
into operation unless there is a load resistor 
across the "IS" negative anil "IS"* positive ter- 
minals. For purposes of shop test this re- 
sistor should he a o\OHO-ohm unit of watts 
rating; do not eonfuse this load resistor with 
voltage divider units III and U'J. I ndor this 
condition of shop tost, the storage battery 
ordinarily would not bf grounded. Therffore. 
connect tlu* "A" positive lend of the storage 
battery, by means of No, 14 wire, directly to 
eliminator terminal No. 1, and the negative 
lead to terminal No. 2; tints, the cable and 
its relay will not be in circuit. 

Make certain that there is an output load- 
resistor connected from the eliminator * r." 



minus to "It" plus. Here is a "short-cut" for 
the shop tuna : permanently connect the r»,1M>o- 
oluu l»ml resistor across the (est voltmeter 
terminals- thus, it will be conveniently avail- 
able for testing ail the eliminators (do not 
complete the "A" circuit until the meter, and 
therefore this load, are connected to the cir- 
cuit). 

To conclude, it may be pointed out that 
transformer T in the schematic circuit, Fig. 1. 
steps up the output of ihe interrupter. Uce- 
tilier V is a special, gaseous-type, half-wave 
tube; a lead inside the tube straps the socket s 
'•<!" and "r" connections together, while the 
two "F" connections are the two actual rce- 
tilier terminals. 

The r terminal of the Interrupter-unit (elk- 
< m ode l plug is grounded to the shield can: the 
(i terminal connects to the short contact spring 
ami one end of the electromagnet coil; the 
oilier etui connects to one of the V terminals; 
the other V terminal is connected to the long 
contact spring and all the metal-work of the 
interrupter. 

The section called the "tuned Alter" is de- 
signed to pass the usual commercial frequency 
of (Hi cycles. This current supply unit is de- 
signed to Mt. conveniently, in any one of a 
dozen accessible places In a ear. The com- 
pleted unit has outside shield-can dimensions 
of I II 54 x 7 x Ins. high. 
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ELECTROLYTIC CONDENSERS 

(Continued from page 154) 



The acid or salt disassociates the water in 
the solution or electrolyte into hydrogen ions 
wiih a positive charge ami hydroxide ions 
with a negative charge; the hydroxide Ion 
further disassociates into hydrogen ami oxygen 
ions. The hydrogen Ion from tin' above is 
liberated at the cathode ami escnpes while 
the oxygen ion is liberated at the anode or 
positive metal foil, but Instead of being lost 
into the air, combines with the metal to form 
the metallic oxide, or dielectric. 

The rate of oxidation is controlled by lim- 
iting the How of current through the wound 
section, with a resistor of A.iUM) to 10,000 ohms 
iti series with the section. As the positive 
foil becomes oxidized it becomes a resistor of 
itself, limiting the current. When the forming 
Is completed only .1- to ,2-mn. passes ih rough 
Ihe section. 

Various chemicals are added to the solutions 
to give the finished capacitor the desirable 
electriejil characteristics. These have been 
dclcrmiio'd by experiments, and different chemi- 
cals are used for different characteristics. 

The low leakage is the most Important from 
the user's standpoint, as the current which 
passes through the condenser no I only Is a. 
total loss, but also causes the shortening of 
Ms life due to the continued disassociating of 
the chemicals into hydrogen and oxygen, waich 
Would, over a period of time, cause the elec- 
trolyte to lose its desired characteristics to 
such an extent that the entire surface would 
not be active, thereby, considerably reducing 
the rapacity of the condenser. When used 
for filter purposes, the low leakage Is impor- 
tant. 



Next In importance is the breakdown volt- 
age, for every time the dielectric is broken 
down with an over-voltage It Is necessary to 
reheal the broken spots before the condenser 
can again function; and as the reforming uses 
up the chemicals In the electrolyte, the life 
of the condenser is materially shortened, ami 
the resistance of the solution is increased, thus 
musing further losses, which in turn produces 
more heat. etc. 

The power factor does not, in the case of 
elect rol.v tics, actually represent the. loss in the 
current, but the resistance of the solution, 
and for littering purposes it has been found In 
experiments using the cathode-ray tube that 
electrolytic condensers with a power factor as 
high as l.*i percent measured at 1-0 cycles nt 
7u degrees K filter equally as well as a con- 
denser with a power factor of 2 percent. 

We wish lo repeat that the important char- 
acteristics, that is. low leakage or losses in 
the eon denser, and hltrli breakdown, are ob- 
tained at a small sacrifice in Increased power 
factor, and Hint if the total losses are to be 
taken into consideration, including comeback 
time and internal resistance, then power fac- 
tor Is only ii sum 11 fraction thereof. Thin has 
bvett determined hit man if experiment*, ami 
1VHt* % ami should be taken into xenon* von- 
viih ration, espveinUy trlterc the eondeuser is 
not i at mediate!}! plated into use and kept un- 
der constant potential \ such as a radio set. 
Many condensers whose power factor is very 
low but whose leakage ami comeback time are 
high, were found to be useless and defective, 
and caused considerable damage when installed 
{Continued on page 177) 
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(Continued from fiagc 353) 



Tn practice this U\cn\ is not quite milixtd. 
In uny receiver a certain u mount of ptiwer, 
«k'l><Mi<ihip on tlie sensitivity of the receiver, 
in necessary to prtwhicc a given output. When 
A.V.C. is used, signals of this intensity, or 
tneatef, luao reproilmvd at substant ially the 
same volume; all signals of less than this in- 
tensify arc reprorinnMl at a corresiKHuUng <h> 
g reasc in volume. Thus it will IW3 wn that 
A.V.C. serves merely to i educe the sensitivity 
of :i receiver when neressary, hut *annot in- 
crease It beyond a given point (deierniiiiwi 
hy the amount of engineering skill that went 
into the design and construction of the 
receiver). 

Let us take this example: our receiver is 
turned on at maximuiu volume but tuned to 
a frequency that at this time is unoccupied 
hy a broadcast station. Now we may tunc 
in a station which is far away and quite weak : 
consequently, if we want to enjoy his program 
we will have to get a more sensitive receiver. 
Another station, nearer, may conic in with 
good volume. Now we tune in a local station, 
and as we approach resonance the volume in- 
creases, when it reaches a definite level the 
automatic volume control begins to function, 
iind increases the ccintrol-tfikl bias voltage ap- 
plied to the K.F. tidies, ami thus prevents 
any further increase of volume. Now, if for 
any reason, the intensity of the signal should 
Chance, the hi as is nntomatica My adjusted to 
maintain the same volume — provided tl'3 signal 
does not fall lower than the value necessary 
to produce this volume when the receiver is 
in a state of maximum sensitivity. 

Now that we have seen what the A.V.O. 
system docs it is only natural that you ask 
how it is done. Let us refer again to Fig. UA ; 
here we used a varhihle resistor fur controlling 
volume. Now if we can secure a resistor that 
the incoming signal will adjust — increasing the 
resistance when the signal is weak and de- 
creasing the resistance in ihc case of a strong 
signal so that the volume remains constant, 
then wc will have A.V.C. 

We know that we can change the plate- 
circuit resistance of a tube hy varying the 
control-grid bias; consequently, we employ 
another tnhe V2 as shown in Kig. 2I'» using 
the incoming signal to vary the grid voltage 
and thus control the plate-circuit resistance 
(that is. JtlL<)« 

No doubt you immediately notice that with 
the manual type of volume control we used 
only 90 volts across the resistors, while in this 
instance we arc using from 85 to 1-0 volts. 
This extra voltage is necessary heeanse wc 
are unahle to reduce the resistance of the 
tube to zero as wc did the variable resistor. 
Therefore, there will be some voltage drop 
across the tube which is lost in the tube mid 
rant tot he used to l>iiis the controlled tubes; 
in addition, there is the bias voltage for the 
A.V.C. tube itself. The sum of these voltages 
must t>e subtracted from the total voltage to 
find the \oltage wc have available to bias the 
U.K. tubes. 

It will be noted that a t.bi*ec-elenient tube 
is used for the control tnhe. usually a *-T. 
though a fou i -element tube such as a *21 can 
be used: in fact, quite a number of commercial 
receivers use this tub**. It: is not practical 
to use a type oi> or T»1 tube on account of 



the excessively high bias voltages required and 
the fact that they have no definite plate cur- 
rent cut -oft point. 

hi practice, the control tube is biased to 
cut-oft until no plate current Hows, and a 
little beyond so that plate current will not 
begin to How and red nee the sensitivity of 
the receiver before a satisfactory volume is 
attained. 

tjuite often a commercial receiver using 
A.V.C. will lack power or, on the other hand, 
ii may fail to cut down powerful stations 
stithcicntlv. 

In the first instance, the trouble may be 
caused by the bias voltage for the control tube 
being too low. or it may be that the char- 
acteristics of the control tube vary consider- 
ably from standard and t.he normal amount 
of bias is uot suthcient to stop the flow of 
plate current. In this case the remedy Is 
obvious. However in some instances the de- 
sired results are ditticult to obtain. In such 
cases the following procedure is used. lie- 
move the control tube from its socket and tune 
in a very weak station, it; should lie so weak 
as to be barely audible, now try vsirious tubes 
in the volume control socket until one is found 
Unit does not cause our signal to disappear. 
If neither niising the bias voltage nor TCplac- 
ing the volume control tulie will bring the sig- 
nals up to the proper volume, then the plate 
resistor will have to be removed and one of 
a lower value substituted; the proper value 
can Ik; best determined by trial. 

In the second instance if the volume is too 
high, or powerful signals are not sntlicicnt ly 
reduced, it may be necessary to replace this 
resistor with one of higher value or to reduce 
the bias voltage applied to the control tube. 

Another point to which attention should be 
called is that when the cathodes are operated 
at a positive potential with respect to the 
ehassis. the controlled tubes should be heated 
from a separate winding on the power trans- 
former. The midpoint of this winding should 
lie connected to the cathodes so that there will 
be no difference of potential between the cath- 
odes and beaters. In the event the cathodes 
slum hi become shorted to the chassis, the 
A.V.C. system will be deprived of its voltage 
and consequently will be inoperative. 

The voltages shown in Fig. 2\\ are only ap- 
proximate and arc uot to be followed exactly. 
However, voltages as low as the minimum may 
not be high enough to allow a full 00 volts to 
be applied to the grids of the controlled tubes, 
and if these low voltages are used, some form 
of local-distance switch may be necessary to 
cut down tlie volume of powerful local stations. 
On the other extreme, the total voltage avail- 
able wit bin the receiver will not. in many in- 
stances, allow the maximum to be exceeded. 

It will be noted in Tig. '2H that the A.V.C 
tube is coupled to the piate of the last IT. IF. 
amplifier, the one immediately preceding the 
detector; in a superheterodyne this will be 
the hist I.K. amplifier. 

In addition to this method, there is another 
way of coupling the A.V.C. tube: this is shown 
hi Fig. $. Mere it will lie seen that ihc control 
grid of V'\ is directly connected to the cat both' 
of a power detector V2 : a screen-grid tube as 
\ ;; is shown in this instance sis it is usually 
(Continued on i>wjc 1 8l>) 



ELECTROLYTIC CONDENSERS 



(Continued from pave 17b) 



in radio sets and left on a dealers shelf for 
three months before being sold or Used. These 
condensers had low power factor but long 
eomebaek time and high leakage. 

It is therefore desirable that condensers be 
judged by taking into consideration the sum 
of ihc leakage, the comeback time, and the 
power factor, and at the same time the IircftJi- 
down voli age. and a decision should not be 
nunle on any single characteristic of a con- 
denser. 

On account of si/.e and economy, with due 
consideration to life, including the characti»r- 
i tic of rehcaling due to tin overload, w*e feel 



thai the ele* t rolyt ic condenser is here to stay. 
«i ml will take its proper place in the electrical 
industry. New uses are being found, and 
with constant improvements wc believe it will 
ultimately replace a large number of the pn-s- 
cnt bulky and ex|>cnsivc capacitors usiug other 
dielectrics. 

(Additional and extensive dnta on elect rolyt it 
condenser design, const t net ion and use ap- 
peared in the article. "All About Klivt l■olytl<■ 
^nIl<lcMl^•p|•s.■ , by Sylvan Harris in the Septem- 
ber. Wflfl issue of Haiuo-CkaFT. — Tcchnicul 
lUMtor.) 
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TAKE NOTICE 

J. R. Williams, E.E.,* origin- 
ator and designer of such service 
instruments as the Supreme Diag- 
nometer, Confidence English 
Reading Tube Tester, etc., etc., is 
preparing complete and minute 
details on the construction and 
use of all types of service equip- 
ment — mostly new inventions. 
Nothing left out. Measurement 
drawings and detailed construc- 
tion. 

Within the next few months 
there will be such releases as 
Condenser Dielectric Leakage 
Tester, English Reading Tube 
Tester, "Resonator," a new 
method for peaking and align- 
ing, etc. 

You get this for £2.00 a year. 

Many months of research and 
design are behind each release 
and you will save over £2.00 on 
each and every construction. 

You will receive detailed con- 
struction data on complete large 
Central Service Station Test 
Boards. In fact, you will receive 
one release after another in such 
complete and concise detail you 
will be equipped with all neces- 
sary knowledge and drawings to 
build the latest and finest of all 
radio test equipment. 

All of this for £2.00 a year. 

You will know the problems of 
each device. Nothing to guess 
about. The first release will be 
ready shortly after this publica- 
tion reaches you. 

Send your £2.00 now to 

J. R. WILLIAMS AND SONS, 

519 Palm Street 
Little Rock Arkansas 

*Chief Engineer, Apparatus Design Company. 




.MUI'KRITK improves radio T pro- 
tects lubes and parts. Money 
maker for Service men. Send 
$1.62 to Dipt. KC-9 
for dealers sample and salis helps. 
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No. 550 



OSCILLATOR 



Licensed by A. T. & T. Co. 

;t to dea 
$30 list 



*18 Net t0 dealer 



*21 ^ et to dealer 

with output meter 

// not at your Jobbers we will ship 
direct when remittance accompanies 
order. 

A sturdy modulated instrument 
carefully made. Completely shielded 
with separate battery compartment. 
Furnished with 22^2-v. and 3-v. 
batteries and one '30 tube. Direct 
reading broadcast band (550-1500 
kc.) and intermediate band ( 1 20- 
185 Ice). Sharp 2d and 3d har- 
monics for 260 and 475 kc. Oper- 
ating instructions attached in case 
cover with shielded wire leads. 
Very compact. In leatherette case, 
b\\\y 2 xSy 2 in. Weighs but 8 
pounds. Built to high standards. 
Every serviceman should have the 
No. 550 oscillator to align r.f. gang 
condensers, locate defective r.f. 
transformers, adjust i.f. transform- 
er check oscillator stage and de- 
termine sensitivity of a receiver. A 
necessary instrument. Get yours 
today. Write for catalog of serv- 
icing instruments. 



I Readrite Meier Works 



I 



I 17 College Ave. I 

I Bluffton, Ohio ! 

j Please send all information about J 

I Readrite Oscillator and other service J 



| instruments. 

I 



Name ,, 
Address 



| City. 



State. 



I 



Readrite Meter Works 

Established 1904 
17 College Ave., Bluffton, Ohio 



ticnlarly cautioner in the matter of protect ive 
measures in outdoor systems. Several typical 
systems for outdoor service are ricscrilictE. 

7 PA. I>c*iyn of Outdoor 1'itMiv Add re** 
Systems- -Willie tile previous hook Is oVvot«'<l 
to outdoor I\A. systems in general, this one 
deals specifically with electrical mid mechanical 
design of a imiuhcr of well-known commercial 
installations. A special study is made of 
municipal P.A. systems and the center tw<» 
pages are tilled with detailed wiring d lag rams 
of a typical system for a small city, AH 
details are shown from the microphone right 
through to the loudspeakers connected to vari- 
ous parts of the cily. 

N PA. Indoor I'ubtic Address Systems — Al- 
though similar equipment is used for both in- 
door and outdoor P.A. systems, the applications 
of tin- apparatus involves sperial problems iu 
eaeh case. The systems adapted for Use in 
halls, churches, hotels, auditoriums and schools 
are studied separately iu this hook. line of 
tin 1 newest applications is the use of P.A. 
systems iu place of old fashioned buzzer call 
alarms in factories. 

!i PA. Desiyn of Indoor t'ubliv Address 
System* — When a sound technician is called 
on to install an indoor P.A. system, his lirst 
step is to get a clear picture of what his 
customer expects to accomplish with the in- 
stallation. This hook gives some excellent ad- 
vice from the business as well as the t eel in tea I 
standpoint and includes diagrams and illustra- 
tions of representative installations. A com- 
plete rent ralized radio system for a hotel or 
an apartment house is also described, 

lu PA. Analyst* of i'hotophone. Vita phone 
mid Murietuue System* Technical Men who 
have always been confused by the differences 
between the Photophone and Movietone systems 
of sound on film talking motion pictures will 
Mud this booklet very enlightening. The 
methods of recording and reproducing sound 
pictures with these systems is especially well 
described mid illustrated. The Vita phone sys- 
tem of sound on disc is also described, 

11 PA. Studio Sound Shoot i tiff — fart I — 
This hook gives an intimate insight into the 
methods and equipment employed in the making 
of sound motion pictures in the studio. 
Such details as the placement of the micro- 
phone, the silencing of the cameras and the 
members of the studio staff are all treated for 
the benefit of those that have never been in a 
studio. 

12 PA. Studio Sound Shootiny — l*art II — ■ 
This book continues where the previous book 
left off. It studies the various problems en- 
countered iti actual sound pictures such as the 
making of orchestration, pre-scoring and post 
scoring, the combination of sound with car- 
toons, re-recording the photographic side of the 
work Is covered by several para graphs on de- 
veloping and printing of the films. 

i:» PA. Sound I'ivture Theater Equipment — 
Fundamentally, or theoretically, nil sound pic- 
ture Installations are alike. These consist of 
three essential units or devices: first, the sound 
reproduction : second, the amplifier and third, 
the sound picture projectors, or the loudspeak- 
ers. The function of each part is considered 
separately ami praetiral operating instructions 
arc given. 

14 PA. Trouble Shootiny Sound Motion 
I'ieture Equipment — Apparatus as complicated 
as talking picture equipment is bound to de- 
velop elect rieal and mechanical troubles. Most 
of the electrical troubles will present no diffi- 
culty to the experieneed Itadio Man but. of 
course, the motion picture problems will re- 
quire study. This book is written entirely 
from the practical standpoint and contains 
many useful suggestions for the projectionist. 

15 PA. Control and Operation of Sound 
Picture and l\ A. System* This book follows 
up number 14 PA. It deals with the inspee- 
tion and rare of standard types of equipment 
as well as means of the "running the show" 
under various circumstances. 



QUASI-OPTICAL HOME 
EXPERIMENTS 

Beginning with the October Issue of Radio- 
Craft, a new column dealing with Quasi- 
Optical Home Experiments will Ik» conducted 
toy John BrenoaD, Jr., well-known radio author. 




3 Valuable New Books 

Formulas and Recipes 
Radio — Mathematics 

Presented her*' sin* three bnnni now Itooks. of di- 
versified lint ore. which are most educational and 
instructive. Ksich book carefully treats a subject 
in full, ant) is prepared by an expert in the field. 
The books an 1 well written and thoroughly illustrated 
to m;ike the contents easily learned. (Jet* these books 
promptly — mail coupon below. 

1. FORMULAS AND RECIPES 
for the Practical Man 
This hook has been compiled by S. <tern*h;ick, a 
well-known author of practical instructional manuals 
in various scientific fields. It is extremely helpful 
and will show you how to wive money by making in 
your own home, nt a fraction of the regular cost, 
the tin ml red and one preparations which you now 
buy for use at home or business. 

HE UK ARB PARTIAL CONTEXTS: 
I. Adhesive*: (Jim-*. CrnieM*. 2. riranslng: Stain Ra- 
mmers. lUejirhe*. 3. Metal Craft: Coloring. Oxydir.lng. 
I'lai hue, Polishes. 4. Paints: Colors. Stains. Varnishes. 
T». Olass-WurkiriR: Cutting, Drilling. Boring. Klrhlng. En- 
graving, fi. Wood -Craft : Fin- proofing. Arid -proofing. 
Waterproofing. Kurnilure Polishes. 7. Inks: Sympathetic. 
Invisible, lleetograph. H. Photography: Developers. Emul- 
sion*. Fixers. 0. Antidotes for Poisons. Remedies for 
I turns and Sraids. Disinfectants. 10. Preparation. 
Manipulation. Handling. Mixing. Tallies of Weight* of 
Measures. 1'seful Tables. 

2. FUNDAMENTAL PRINCIPLES OF RADIO 
Radio Simply Explained — its Origin. Nature 
and Functions 

The book, written by Louis Martin, has been pre* 
pared with special consideration jriven to young; mem. 
hers in the radio profession, and those who have 
trained their experience in a haphazard fashion. This 
radio primer is a haiuly fundamental aid for '*check- 
intr up" and systematizing your knowledge of radio. 
Regardless of how much von know about the subject, 
you should read this book. 

HKRK ARK PARTIAL CONTENTS: 
Chapter 1— r'tindanirniaN of Radio: K|eei rlilty. Reslstanee, 
Itatteries. The Magnet tr Clrruii. The Magnetic Field. In- 
duet a nee. Condensers. A.C. Circuits. Propagation of Kadlo 
Waves; Chapter II— Tile Simple Radio Set. Single. Two. 
ami Three-Clmilt Tuners, The liattery Set. Vacuum Tubes, 
Ktretrie Sets. Loud Speakers; Chapter III— Diagrams. How 
to Read Them; Chapter IV — Amateurs and Broadcast Sta- 
tions. Talking Pictures. Television. 

3. ELEMENTARY MATHEMATICS 
for the Technician and Craftsman 

Thin manual has been especially prepared for the 
mun who wishes to acquire a working knowledge of 
the elementary principles of mathematics. A com- 
plete treatment of the subject is given by the author. 
Mr. C. Shainmark, with special attention to the use 
of mathematics in Radio and other technical work 
for those who employ its formulas daily. 

HERE ARK PARTAIL CONTENTS: 
I — Arithnie? U-: Addtttnn. Multlplieatlon. Subtraction. Di- 
vision, How to l'*e Decimals; ft— Fraction*. Percentages, 
Ratio and Proportions; ill IWen and Roots; IV— Th» 
Metric System; V -How to Measure Surfaces and Volumes; 
VI— Mathematics for the Manual and Technical Crafts- 
man; VII— Sperial Mathematics for the Radio Technician; 
VIII — Commercial Calculations. Short-cut Arithmetic. In- 
terest Calculstton, Discounts; IX— Weights and Measures; 
X— I'seful Tables. 

All our l>ooks are of uniform size. 6x9 inches, and 
contain fi4 pages. The hooks are printed on strong 
paper with stiff colored rovers. 

J?lfyjindJfai!_Coupon TOD A Y! 

PRES8 GUILD INC.. IS Murray St., New YoriTcity 7~ Bc5 

Enclosed find $ for which mall me postpaid 

Hie following hooks: 

No. 1 □ 

No. 2 n 

No. 3 Q 
5IM «ach. Postpaid. 

Name , 

Address 

City and State 
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Train Now/or New 

RADIOJpK 



HOW TO USE A SET ANALYZER 



(Continued from page 15G) 



tin* plate current; record in column 11. Now 
suhtruet tin' value fn coliunn Hi. from the 
value in .ohmm 1 1 and record Hiis new value 
in column 1J; the latter figure is an indication 
of the tube's condition. 

Having completed all readings for the R-K 
tube, remove it from the tester and replace 
it in the receiver. Follow the same procedure 
in testing the lirst-dctcctor tube. 

The oscillator tube is tested very much like 
the ami 'IM-typc tubes. First measure 

the ti lament voltage on the 4-volt scale: pin to 
voltage tin the oOO volt scale; plate current on 
the 1-J-ina. scale; and linally, the grid voltage. 

Measurements are now made on the I.F., 
second-detector ami first A.F. tubes, following 
the same general procedure as outlined for the 
other tubes. 

The two pentode tubes are tested differently. 
Tlacc the test plug in the pentode socket and 
the pentode tube in the live-hole socket. Meas- 
ure the filament voltage first by setting the 
A.i\ selector switch to the 4-volt position. 
Next set the master selector switch to the 
"lMv rum" volt position. Normal plate cur- 
rent for this tube, about :W ma. is measured 
on the "P-GO MA" scale; screen-grid voltage* 
on the "K-ll 'M>" volt scale. Screen-grid 
current is measured by turning the selector 
switch to the "K-12 MA'* position ; and for 
control-grid voltage, to the "<MI :!0° volt po- 
sition. The chart is filled out in the same 
order as described for the other tubes. Control- 
grid voltage is recorded in column <>, screen- 
grid voltage in column 7. screen-grid current 
in column D and plate current in column 10. 

The final tube to be analysed is the rec- 
tifier. Mace it in the four-hole socket in the 
tester and place the test plug in the rectifier 
socket. Turn the A.r. selector switch to the 
•'11-111 8" volt position and read filament volt- 
age on the A.l\ voltmeter: then, read at the 
•■IM1 H00" volt position and record in column 
fi leaving room for the other plate voltage 
recording in the same column; finally, read at 
the "G-II 800" volt position ami record the 
second plate voltage in column fi. It i« well 
tu re Member Unit thin plutv vultage rvttdino 
rrprenentH the A.C. plate i'o//flj/c applied to 
the revtifier and should not be vunfunvd irith 
b.C. plate voltage applied tu tin other tubes. 

Turn the A.C. switch to the "off" position 
and turn the master selector switch to the 
■•IM'Jtl MA" position; record in column 10. 
Reset to "(M2» MA." read the second plate 
current and record in column \K A 'Xtofa 
variation in the two readings is permissable ; 
otherwise, a new tube should be tried and if 
they still widely differ, then the rectifier cir- 
cuit should be investigated for grounds, opens 
or shorts. 

Since every stage has been investigated, 
we can analyze the entire circuit from our 
readings by closely examining the chart which 
we have made out. 

once it has been properly made out. a good 
Service Man can. by examining the diagram or 
the receiver and referring to the chart, in 
nine cases out of ten. tell exactly where the 
trouble is without removing the chassis from 
the cabinet. 

Importance of Voltage Chart 

For example, suppose no plate voltage was 
indicated for the U.K. tube in Fig. 4. This 
would lead us to believe that the plate circuit 
was open to* that there is a ground or short 
along the circuit at some point ; or. on finding 
that there is m» plate current, you know that 
these faults exist. 

Kxa mining tlie cathode circuit, we find two 
.ffiiif. condensers, »M. connected from cath- 
ode to ground. If cither should short, the plate 
Voltage would be low and the plate current, 
high: and if the 2.7n. ."cm. l.oon I.simi or Woo 
ohm resistors. 1{1 to ICi in the cathode circuit 
should be open, the result Would be a lack of 
plale voltage. Kxa mining the plate circuit 
further, we find that if the .1-mf. condenser Cll 
should short, or tin- tuning meter M should 
open, there would be no pla'te voltage. 

This complete analysis, of course, assumes 
that the power pack Is functioning properly; 



otherwise, tube voltages would be incorrect. 

What has been said in regard to the U.K. 
tube also applies to the tube as tin 1 two 

have common circuits. Thus, it is seen that 
with a good set analyzer, a circuit diagram 
and the proper line of reasoning, one can tell 
almost at a glance just where the trouble lies. 
Kven though you cannot tell definitely where 
the trouble is, you can narrow the possibilities 
of trouble down to two or three places. Kven 
a diagram is not absolutely necessary, the only 
real essential liclng the set analyzer. There 
arc troubles, of course, such as chronic hum 
that do not show up so easily on the set anal- 
yzer: nevertheless, the search may be nar- 
rowed by cheeking the tube circuits, thus indi- 
cating shorted or open bias condensers or 
resistors. 

If. in testing power parks, it is necessary to 
test high voltage secondary potentials above 
800 volts, the test lends should connect only 
to one outside tap and the center-tap of the 
winding. 

To measure A.C. line voltage, use the two 
test leads which are attacbed to the A.C plug, 
then plug these into the "HiD-volt A.*V tip 
jacks, plug tlie A.<\ connection into the lino 
outlet, and read the line voltage on the A.C. 
voltmeter. 

If small values of A.l\ are measured, insert 
the two test leads into the '"JO MA. A.C" 
jacks, taking care to prevent shunting this me* 
ter across the circuit. If high A.C values are 
to be measured, the three jacks indicated for 
Nos. T». 0, and 7 should be used depending on 
the range to be covered. The A.C*. selector 
switch must be set in the "Amps" position, 
otherwise possible damage may result. 

In testing the It. P. type pentode tube. jaeR 
"Pentode Set" is connected to the 'Pentode* 
<!rid" connection in the U.K. section of the 
receiver and the short lead in the tester Is 
inserted in the jack marked "IVntooV-lSriU" 
(to the right of the four lode socket I. To 
complete the measurement, the master selector 
switch is turned to the 'MMi-K HO" volt posi- 
tion and the bias voltage is then read on the 
30-volt scale of the 1>.C, meter, 

.lacks lettered "Pentode Set'* to ■•FJ-W0. 1211 
MA. 1>.C" may be used for many purposes. 
For instance, in measuring the voltage drop 
across tlie filter choke or across the field of 
the dynamic speaker the master selector 
switch should be turned to the "PK-ISOO" or 
"PK-G00'* volt position. A good way to test 
the input filter S mf. electrolytic condensers 
t'4. C» for shorts would be to use the high 
voltage rangi* of the meter. Ily placing the 
test leads across each section of the voltage 
divider sin indication of shorted or open re- 
sistor sections or shorted bypass condensers 
may be obtained. 

At this point, it. will be well to notice that 
jacks "12 V.. I».C. 4-S V., A.C 10u MA" sire 
used for both A.C and IM* measurements The 
master seh-ctor switch controls the 12-volt 
D.C. range when it is turned to the "11.111 12'* 
volt position; the A.r. selector switch controls 
the A.C measurements to be made from these 
jacks. Therefore, always be sure to use the 
correct selector switch. 

Additional Uses 

To use the output meter, the master selector 
switch must be turned to the "Output" posi- 
tion. The "Low" range is usually mo-il in 
testing the voice coil of a dynamic reproducer : 
the "Medium" range, a magnetic speaker or out- 
put transformer winding; the "High" range, for 
connection from the plate of the output tube 
to "It" negative, or the receiver chassis. 

Continuity tests are easily made on the 
Jewell 444 set analyzer: use the jacks in the 
schematic circuit on page *Xl of tin 1 preeeding 

issue of Radio-Fuaft marked " " and "High" 

(extreme right » : always insert the black lead 
in the -negative" jack. Now turn the master 
selector switch to the "Res-Con" position. 
Pin a lly. short the two test leads and adjust 
the large bakelite knob under jack "High" until 
the D.C. meter reads full-scale. If the resist- 
ance of the unit under test does not exceed 
1O0.000 ohms, it will be Indicated on the D.C. 
(Continued on page 181) 



Get Into a Line 
Where There's 
Action — 
Every Day — And a Pay- 
day Each Week — You 
Be the Boss! 




YOURS 



without extra 
cost. 



Tliis excellent set 
analyser an<l 
tr»u1>1t» shooter 
Inolu'fc-d with mir 
course of training. 



RUM rum while hundred* are 
Mxikinj; for wnrk where Ihere Isn'l 
any. the radio senix tlehl ran 
use trained men. With the |»r»i>er 
training and the necessary equip- 
ment you can enter this Held and 
MUkt a comfortable Hilii*. We 
trie kudo with our ronr>e this 
nwlem sit analyzer and trouble 
shooter uilhout any extra < Marge. 
This niece of enuljunent has 
proved to lie a valuable help to our members. .Wter 
a brief perlml of training, you ean take I he set analyzer 
out on sen h e calls and really compete with "old 
timers. " We show you how to wire rooms for radio— 
install auto svts— build and install Short -waie receivers 
— analyze and repair all types of radio sets — and many 
othi-r profitable jnhs ran he yours. 

Teaching you thts Interesting work Is our business and 
we have provided mirseh'vs ullli every facility to help 
vnu ham quickly yet Ihon Highly. If >ou lmssess average 
"intelligence and the desire to make real progress ok 
your own merits, you will he interested in our plan. 

ACT NOW — MAIL COUPON 

Start this very minute! Send for full details of our 
plan and free booklet that explains how easily you can 
now cash in on radio quickly. Don't put it off! Write 
today ! Send now ! 

RADIO TRAINING ASSN. of AMERICA 

Dept. RCA. 9. 4513 Ravenswood Ave.. Chicago, til. . 

Gentlemen: Send me details of your Enrollment J 

Plan and Information on how to learn to make real | 

money in radio quick. | 



Name . 
Address 



City State. 



SHALLCROSS 
Set Tester 



0 



(F* (f> fk £ k 



En Pfd HOr W . 



Compact, Convenient, 
and Light in Weight 

This Instrument, which is completely tlo- 
■.(•lilted iiml UliiKtRittil with diagrams ami 
photograph* in our Bullet in l«»0-i\ use< a 
opcciul sot of ShallcrosB Super Akni-Ohm 
wire-wound Resistors, 

Special price* 00 this complete kit of KesiKt- 
orK, together with a copy of Bulletin H>0-l\ 
which gives instruction entail* ami full in- 
formation on the operation of the Tester, will 
l>e supplied upon receipt of 4c in stamps. 

I Shall f rrs H J^€©TOj)ffl]jr| SB 

. ELECTRICAL SPECIALTIES 

5^^.$\ TOO P*n >W "* ave^uC 

f eoJlinqdale,Pa, 
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Radio Service Men 




MEMBERSHIP 
AS OF JUNE 1, 1932 

15,365 



MANUFACTURERS, 
DISTRIBUTORS, 

JOBBERS and 

DEALERS 

If in need of Service Men 
wire or write us and we will 
send you the name and ad- 
dress of Service Men in your 
city or vicinity. 

THIS SERVICE IS FREE 
TO THE RADIO TRADE. 

Official Radio Service 
Men's Association, Inc. 

98 Park PL, New York, N.Y. 



JOIN THE ORSMA 



E 



SERVICE 



VER since the appearance of the commercial radio broadcast receiver as a household 
necessity, the Radio Service Man has been an essential factor in the radio trade; 
and, as the complexity of electrical and mechanical design in receivers increases, 
an ever-higher standard of qualifications in the Service Man becomes necessary. 

The necessity, also, of a strong association of the technically-qualified Radio Service 
Men of the country is forcing itself upon all who are familiar with radio trade problems; 
and their repeated urging that such an association must be formed has led us to undertake 
the work of its organization. 

This is the fundamental purpose of the OFFICIAL RADIO SERVICE MEN'S 
ASSOCIATION, which is not a money-making institution, or organized for private 
profit ; to unite, as a group with strong common interests, all well qualified Radio Service 
Men; to make it readily possible for them to keep up with the demands of their 
profession; and, above all, to give them a recognized standing in that profession, and 
acknowledged as such by radio manufacturers, distributors and dealers. 

To give Service Men such a standing it is obviously necessary that they must 
prove themselves entitled to it ; any Service Man who can pass the examination necessary 
to demonstrate his qualifications will be elected as a member and a card will be issued 
to him under the seal of this Association, which will attest his ability and prove his 
identity. 

The terms of the examination have been drawn up in co-operation with a group 
of the best-known radio manufacturers, as well as the foremost radio educational 
institutions. 

We shall not attempt to grade the members into different classes. A candidate 
will be adjudged as either passing or not passing. If the school examining the papers 
passes the prospective member as satisfactory, we shall issue to him an identification 
card with his photograph. 

If the candidate does not pass this examination the first time, he may apply for 
another examination three or six months later. 

There is absolutely no cost attached to any service rendered by the Association to 
its members, no dues, no contributions. 

If you wish to become a member, just fill out the coupon below and mail it to us. 
We will send you all the papers necessary to become a member. 

The following firms have cooperated with us in formulating the examination papers : 
The Crosley Radio Corporation, Cincinnati, Ohio. Mr. I). J. Butler. Service Mgr. 
Grigsbv-Grunow Company (Majestic), Chicago, III. Mr. L. G. Wilkinson, Service 
Mgr. 

Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. Mr. E. S. Browning, 
Service Mgr. 

Colin B. Kennedy Corp., South Bend, Ind. Mr. B. F. McNamee, Prod. Mgr. 
RCA- Victor Company, Inc., Camden, N. J. Mr. H. C Grubb, Vice-President. 
Stewart- Warner Corporation, Chicago, 111. Mr. T. N. Golten, Service Mgr. 
The schools who have consented to act as an examination board are : 
International Correspondence Schools, Scranton, Penna. Mr. D. E. Carpenter, Dean. 
RCA Institutes, Inc., New York, N. Y. Mr. D. O. Whelan, President. 
East Bay Radio Institute, Oakland, Calif. Mr. T. T. Tonnehilt, Director. 
Radio Training Association of America, Chicago, 111. Mr. A. G. Mohaupt, President. 

Radio College of Canada, Toronto, Canada. Mr. J. C. Wilson, 
President. 

Radio Division, Coyne Electrical School, Chicago, 111. Mr. 
H. C Lewis, President. 



M 



MEN'S 



MAIL COUPON TODAY! 



Mao, 



OFFICIAL RADIO SERVICE MEN'S ASSOCIATION, I 
98 Park Place. New York, N. Y. 



wiiih to heeome a nifmlwr of votir Atwociat i- Pl«-a<«» 
the examination papers and apfilii .it t- ri U inks. 



ml 



and to the vi aI v 



6843 



Address 



Town 



State 
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THE SERVICE MAN'S FORUM 



{Continued from page 157) 



information should lead you to bellow Unit 
your cooperation with us would nut alow he 
tif liimtieial benefit to us, but also uutold nenc- 
tit to your purchasers. This surely must be 
of uroat interest to you. 

This week, since writing to you, we have had 
four more of your sets iu for repairs: Two 
open R.F. coils, two burned out resistors, two 
shorted oiiinIi-iism's. Now rest assured, wo 
well know tlio tricks of the trade, and, wlieu 
these sets leave our shop and tfo hark to 
itottr customer* they will ho supplied with 
parts equal if not far superior to those which 
became defective, and that those sets Will »■!»• 
erate with equal If not greater efficiency than 
they did when they came to the purchasers: 
This much you at least should thank us for. 

I'nder the circumstances (since Atwat»-r 
Kent sets come to as. and rest assured that 
there will he hundreds of them) 1 shall cer- 
tainly appreciate bavin* your letter to show 
each* of these purchasers of your sets as to 
the earnest cooperation received from you to 
assist them in repairing their sets. Of course, 
if you were tins only manufacturer of "parts, 
and, if your parts wore of such a high grade 
that your sets never needed repairs, the mat- 
ter would be a horse of a different color; but, 
when nearlv half of the sets received for re- 
pairs are Atwater Kent, we are almost lead 
to believe that wo should, in the interest of 
our business, and with the hearty interest 
of our customers at heart, purchase a much 
hotter grade of parts for those repairs, 

1 en n not mention within the scope of this 
letter, the wonderful assistance we have re- 
ceived from K.«\A„ Crosley, Hosoh, Zenith, 
and some seventy or more manufacturers, who 
have not only snpplied us with clear helpful 
•lata, but have even written us letters of a 
helpful nature, requesting that we leave "no 
stone unturned" to put their sets in the best 
possible condition and. of course, with this 
in mind, we do not take all of the credit for 
the good repair jobs we do, but toll the cus- 
tomer of the kind assistance received, ami, 
Mr. At lee, just for one second stop and think, 
one thousand sets for repairs, without doubt, 
represents more radio sets than you have sold 
in Kalamazoo in the past ten years are we 
dubs to be turned down cold. ami. Is Atwater 
Kent so high and mighty as all of this? 

Anyway, business is good with us. and we 
will go merrily on fixing your sets for you, 
and making every one of them talk so good 
that the customer will say "It's better than 
when I bought it/* and will semi us a lot 
more little Atwater Kents, so we will make a 
hit of money after all : Ami rest assured, 
we will explain anything any «>f our customers 
want to know. If we have to stand on our 
heads all the time we are doing so. 

All right, Mr, A tier, we will test out all 
your defective parts and there are a bushel 
right now. and get the data we need, and 1 
am afraid the customers will have to pay for 
the time it takes to do it, and pretty soon, 
we will have all this information we need 
without any one's assistance. 

Wishing you a very prosperous 10H2, and 
thanking you for the information received, 

Mtt, K. llAXllAM*. 

KtiUiitiozuo Klwtrir f'o.. 

Kalniituzuo* Mich. 
<As a business card, which was enclosed in 
the letter addressed to U.uuo^uaft will In* of 
interest to a number of Service Meu, we re- 
produced it in Fig. 1 : the original card, in 
I. lack and white measured li x 5 inches.) 



The description of the tester has one error 
in the last paragraph, page 410 which reads: 
-The t^o-ohm resistor il."», . . This should 
be: "The 2,230-ohm resistor JlTt . . etc. 
The diagram is correct about the value of lto. 
While a 2JM>-ohm resistor will help supply the 
10-volt grid bias, experience shows that it is 
best to tap the primary of the power trans- 
former to nbtaiu this 10-volt drop, (See Fig. 
2 for a corrected diagram.) 

N. II, Silverman, 
2ul!:i Vine .Iitmiic, 

Loruin, Ohio, 




Editor, U.Uiio-ritAFT : 

Ucgnrding my article "Modernizing the .Tew- 
ell l!Kl Analyzer" printed in the June issue of 
Kaiho-Ckaft, page 7 ">."», I notice that there are 
two slight errors. 

One is in the complete schematic circuit in 
Fig. 2. On the IU\ SW. block a wire from 
terminal No. 4 should connect to the wire 
connecting terminals No. 12 and No. 1. This 
wire is not shown. The other error is in the 
text, page T.'Hi, third column, second paragraph, 
first line reads, "Move the light black wire 
from contact No. 1 ♦ contact No, 2 on the 
upper sections of the cable terminal block Kig. 
6.** This Hue should read, "Move the light* 
black wire from contact No. 1 to contact No. 4, 
etc," The contact number ami wiring as shown 
in Fig, (\ is correct. 

1 hope that you will find it possible to pub- 
lish a "Correction Notice" regarding this in 
a future issue of Kauio-Cuaft so as to avoid 
confusion to anyone wishing to rebuild their 
analyzers according to this article. 

IIakuv SniMlDT, 
117-03 Hillside Arc, 
Richmond It ill, L. L, A*. V. 



Editor, Kaoio-Ckaft : 

in looking over the article by myself in the 
July, 1932 issue of Raimo-Cuaft on page -"2 
entitled 4, A Metorloss Tube-i'hecker Adapter," 
I noticed a slight error or rather omission in 
Fig. 2. The omission was that of a lead from 
the "second plate switch," when It is in the 
"normal position." to grid terminal of the 
socket. Without this lead there will be no 
grid connection with the switch at "normal." 
The correct wire is shown dotted. 

While this omission is so obvious to the 
reader. 1 thought it best to call it to your 
attention so that you could make note of it 
in a following Issue if you deemed it necessary. 
tSec Fig. I', for corrected diagram.) 

Vinton K, Ulk It'll, 
110 Went Wyoming Ave., 

Melrose, Mass. 



CORRECTION NOTICES 

Editor, ItADIO-rKAFT : 

A careful examination of the circuit of my 
analyzer which appeared on page 419 of the 
.1 miliary. 1932 issue of 1(.\iiio*Cuaft shows a 
few slight errors. The voltmeter multiplier, 
112 should be marked 100 V. instead of 'J0O 
V. The two Inside terminals of the phone jack 
should be connected with an ordinary piece of 
wire. The diagram might lead some to think 
that the plumes are connected where the 
jumper should be. The phones .»re connected 
by means of an ordinary phone plug which is 
inserted Into the phone jack. 



HOW TO USE A 
SET ANALYZER 

(Continued from page 179) 

meter. 

To obtain ohmmetcr readings, all four jacks 
are available. The range indicated on the 
ohm met or scale at "Low" is 9-1. lit ni ohms: to 
read on tin* "Medium" scale, the indicated tig* 
are scale is multiplied by 10; and on the 
iligir scale, by 100, 

The writer has tried in this article on the 
use of the Jewell 444 set analyzer to give an 
insight into the use and application of such 
analyzers to those who find it difficult to un- 
derstand and apply them. This article was 
written mainly in answer to major ipiestloiis 
received by the Writer from Service Men and 
students in all parts of this and various foreign 
countries. {Further details are given in in- 
struction booklets which accompany all set 
analyzers). However, if any reader of this 
magazine is having trouble with his set anal- 
yzer or does not understand anything we have 
covered in this article, we will be more than 
glad to answer cpiestlons If letters are ad- 
dressed to the writer in care of this magazine. 
He sure to enclose a stamped ond addressed 
r tt urn envelope! 



50c 

Volume 
Control <»ui«le 

with additional "dope" is just off 
the press. It is FREE with your order 
of only Five (5) Centralab Replace* 
ment Volume Controls, Centralab 
Controls are now offered at new low 
prices. 




10 Centralab Fixed Resistors 

Packed in a neat, convenient service 
carton (your own choice of resistance 
values) listing at $3.00 and a new 
QUICK REFERENCE WALL 
CHART, showing resistance combina- 
tions at a glance • • . all for only 
$1.75. 




CENTAL RADlO^UBO^TOMlS 

930 E. Keefe Ave* Milwaukee, Wis. 




Ail that is New in Radio is Listed 
in this Money-Saving 

FALL 1932—100 Page Catalog 
JUST ISSUED! 

WE ARE HEADQUARTERS FOR 

Public Address Ampli- 
fiers and Installations 

You *Pay ONE PROFIT! Purchase Direct 
From the Manufacturer! Our Amazing Low 
Quotations Will Astound You! 

It will pay you to trade exclusively with 
the house of "Coashto-Coast" . . . write for 
your copy of our free catalog today! 




125 R Wcsl i7*St. NewYorkHY 
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SEND NO 
MONEY- 

Clip and mail to us the coupon below. We will send you 
either one or both books through the Express Company 
for your inspection. You have the privilege of keeping 
or returning them. 



Mi you irani to have a complete set of alt Radio 
MHayvams* both manuals should he in your file. 

Both volumes of the OFFICIAL RADIO SERVICE MANUAL will give you 
the most complete set of circuit diagrams ever published for the Radio In- 
dustry. Every Radio Service Man and Dealer should have them available 
for immediate use in his business. Professional set-builders and amateurs will 

find them instructive and helpful. 



■ i - i ■ ■ 



Cr^Jnt^ 1 , . 'jr. . 



- ■ ■ . -. ■ . ■ 



^Volume I, W« 




Briefly outlined below are the "high spots'* 
that are to be found in the 1931 Manual — 
the first complete radio service manual 
ever to be published. Over twenty-seven 
thousand copies of this edition were sold 
to members of the radio industry. This 
assures you of its importance to those en- 
gaged in radio and how valuable it is to 
them. 

Partial Contents 

Wiring diagrams of radio sets manufac- 
tured since 1927, and many earlier ones of 
which there is any record elsewhere. 
650 pages of radio-servicing material. 
Complete course of instruction for Radio 
Service Men, dealers, manufacturers, job- 
bers, set builders and amateurs. 
(Here are but a few of the subjects covered 
in the special course of instruction). 



Amplifiers 

Antennae 

Automotive Radio 

Condensers 

Detectors 

Eliminators 

Meters 



Power-Supply Systems 
Radio Phonograph 

Equipment 
Resistors 
Short-Wave Sets 
Speakers 
Tubes 



Volume 



l\ 9 193* Edition 



$4.50 Complete with Supplements 

650 PAGES 

(Complete with Supplements) 

Over 1,500 Diagrams, Charts 
and Illustrations 



CLIP COUPON AND MAIL TODAY! 



GERNSBACK PUBLICATIONS, Inc. 
96-98 Park Place, New York. N. Y. 


RC-9 


Please send me for FKKK ItiKjwetiiin the honk* I 
belmv. 1 understand 1 may examine them carefully, 
deride in keep tliem. V will pay the full cost, plus the 
carrying charges. ThU offer I* good only In the U.S. A. 


have checked 
and should I 
few cents for 


( ] Volume I. 1931 Manual, ulth Supplement. $4.50. 




[ ] Volume II, )<J32 Manual, with Supplements to bo 
even* «0 days, $3. OH 


mailed Free 


t 1 llOTH HOOKS FOR $9.00. 















Flexible, 
Looseleaf 
Binder, 
9 x 12 inches. 



Get Supplements FREE with the 
NEW 1932 MANUAL 

There is so much new material in this .Manual, that 
a Service Man or dealer would l>e lost without it when 
called to service a set. Information a lion t new models 
which have lieen oil the market only a few weeks arc 
contained in this hook. The 1932 Manual makes tho 
service kit complete. 

The 1932 Manual contains a Full Radio Service Ciiride 
ami ;i Complete Directory of all 1931. 1932 Radio 
Diagrams, also models of older design. Everyone in 
the Radio lutsiness should have a copy. Send for yours 
today ! 

Partial Contents of Volume II 

A stcp-l>y ; step analysis in servicing a receiver which 
emlxxlies in its design every possilde combination of 
modern radio practice; it is fully illustrated and thor- 
oughly explained. It is the greatest contribution to 
the radio service field. 

("hart showing the uwration of all types of vacuum 
tubes, whether new, old or obsolete. An exclusive resume 
of the uses of the Pentode and Variable-Mu Tulies 
and their characteristics. 

Complete discussion of the superhetero* lytic and it* 
inherent peculiarities. Also a special chapter on tools 
used on superheterodyne circuits. Schematic diagrams 
and circuits complete with colur codings. 
Im|K>rtant chapters on commercial aircraft radio equip, 
incut; new data on Commercial short-wave receivers 
and converters. 

Servicing and installation of public address systems 

and talking machine equipment. 

Standardized color-ccdings for resistors. 

Operation of old and new testing equipment; tube 

voltmeters, output meters, oscillators and aligning 

tools. 

A full section on Midget radios — their design, circuits, 
and types. How to service thetn most economically. 
Hundreds of schematic diagrams of older radio receiv- 
ers which have never been published, 
lilank pages for recording notes, diagrams and sketches; 
these pages are transferable to any part of the !»ook. 
Coupon page for free questions and answers. 

$5.00 Complete with Supplements 

OVER 1,000 PAGES 

(Including Supplements) 

Over 2,000 Diagrams, Charts 
and Illustrations 

Flexible, Looseleaf Binder, 
9 x 12 inches. 



NOT ONE OF THE DIAGRAMS FUBUSHtD IN VOLUME 
NUMGEft I OF THE OFFICIAL RADIO SERVICE MANUAL 
PS REPEATED IN VOLUME NUMBER II. 
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RADIO-CRAFT ANALYZER 



(Continued from page 140) 



receiver, the tube from tho receiver is inserted 
in the proper socket of the analyxer. and the set 
is turned on. If, for instance, I lie tuhe is a *27, 
reference is made to the chart and the buttons 
that must he pressed to read plate, jjrhl, and 
li lament volumes are found to he Xos. S, 7, and 
11. In other words, pressing button 8 reads 
plate voltage on the typo "J7 tub«\ button 7 
n-ads crid voltage, and button 11 rends fila- 
ment voltage. Of rourse. when readlnjr fila- 
ment voltage, the ,\X\ side of the switch must 
Ihj used. To rend plate current on the tube, 
butt nn Xo. is depressed. The proper raiuxe 
Is selected by means of the switch provided for 
the purpose "ami the "K — 1" switch thrown to 
tli<» "I" position. 

At lirst ulanec it inijrlit app«'jir undesirable 
to rcf*«r to a chart whenever voltage or cur- 
rent measurements are to he used. A little 
consideration will show that of the 47 tubes 
shown in the chart 4:s require that button 
No. 8 be depressed to read plate voltaic. About 
the satin' proportion holds true for the plate* 
current measurement. 

It is in the case of special tubes that the 
extraordinary feature of the nu inhering system 
is appreciated. For instance, to rejid control* 
jrrid voltage, three different tuitions must he 
pressed, depending upon the type of tube. If 
a single button marked 'Tontrol <.rid" were 
used, the ssi me bill ton ironhl not aluatftt mnt«- 
ure vuntrul-grUt rolt*. The confusion is obvious. 

Hence, by means of the numbering system, the 
tester can never laconic obsolete provided tube 
manufacturers adhere to the general principles 
they have Iwen following In the past, and we 
are' of the opinion that no radical changes 
are contemplated in the near future. 

When using the chart, the following should 
1)4- rigidly observed : 

<t> The left column refers to the type of 
tube ; 

(2i All numbers in all other columns refer 
to the hut ton number on the analyzer that 
must be depressed in order to obtain the, rend- 
ing indicated at the top of the column ; 



1 refers to the input or eon* 



* ho 1 

(MIC 

one 

< Itie 

< Uu 

< >1N 

Tw 



<;rid Xo. 

t lob grid ; 

(4) <irhl Xo. '* refers to the screen-grid; 
<r») (iriil Xo. :i refers to the suppressor-grid. 
List of Parts 
One Alden, 0-prong plug with throe-foot, seven* 

wire cable, type iMMi \Xl*C ; <1); 
One Allien, adapter, type !NM OS. rJ) : 
Alden. adapter, type !>«;:► 1 »S. <:ii : 
A bleu, ti.protig pjinebiuouuling sorket. (4) ; 
Alden, .Vprong panel-mounting socket, <."i ; 
Alden, 4-prong panebmounting socket. I HI ; 
Alden. insulated screen-grid clip, (7); 
IScst. IS'circiiit. ti-position switch, (S) ; 
Intermit ional, Xo. 4 pings, t!H. |1») : 
Two International, tip jacks, red, (11). (12K 
Two Internationa] tip jacks, green. ti:Si. (I4»: 
Two International, tip jacks, black, tlol, (IJJl : 
One Yaxley, potentiometer, type .101 Ml\ (17) ; 
Six Yaxlev, push-button switches i non-lock- 
ingi, ty'iM* SIMM;, (IKi, (tih, (2<M, (211. 
C!2l, vj:u ; 

Six Yaxley push-button switches nnn locking i. 
type IMMili rJli. l*J."it. r-MSi. (27). I'JSi. t2io : 
Om- Yaxby Junior. T.P.h.T. switch, (110 1 : 
Two II *S: II. S.l'.li.T. switches. Cll 
one Taussig, rectitier. >; 
one Weston, type o-l ma. meter 

volt full-scale deflect ion), C14> ; 
Six Van. multipliers for the lM\ scab', o.non, 

10. Ono. ."itMioo, 2o<MI00, .~><io,< ion ohms, and 1. 

megohm resistors, (o.'O, (3tll, t'M), t'SSK 

<::o, (40) : 

Van. multipliers for A.C. scale. :i.!MMi, s.ioo, 
SS,H00, U'JO.noo, 4.".o.ooo, and tMMi.otiti ohms. 
(41 i. ( I2l, <4->, (44), (4o), <4<i> ; 
Four Van, shunts for JU\ milllanipere ranges, 
12.o, 2.0M:i, .oti.'e. ,0102-ohtns, t47l, t4S», 

(4io. (50) ; 

tine Van. multiplier for resistance continuity 

test. 4.0OO ohms, > ; 
tine Van. meter dial. Type 4. (.VJl ; 
tine 4.5- volt *V" battery, t.Vl) ; 
tine Hlatn Instrument case, ii x 12 x 4 ins., 

cover depth 1% ins. inside dimensions), (54) ; 
One Hakolite panel, black, 7 x 12 x 5yi« * us - 

(55). 



, t^'-'i : 
<5o tui 1 It- 



RADIO-CRAFT ANALYSIS CHART 



Tube Fil. 
Type Volts 

WD-II 11 

WX-12 .... 11 

41 n 

44 11 

49 II 

55 11 

56 II 

57 U 

58 11 

•I2A 11 

'99 11 

*00A 11 

'OtA 11 

'22 11 

'24 11 

'26 n 

'27 11 

»30 U 

'32 11 

'34 11 

'35 11 

'36 11 

'37 n 

'39 11 

'40 11 

'64 11 

Wunderlleh . 11 

85 11 

41 11 

42 11 

46 11 

•20 11 

'7IA 11 

MO H 

'31 11 

'33 U 

'38 11 

'45 11 

'47 11 

'50 11 

LA 11 

'82 11 

BA 

BH M.4 

'80 11 

'81 11 

•66 11 



Plate 

Volts 



Plato 
Current 

;i 
:i 
3 

:i 



(lrl.l 

No. 1 
Volt. 



Grid 

No. 2 
Volts 



7 
Hi 



r.rhl 

No. :t 

VolW 



Cri.t 
No. 1 
rur. 



<lrid 
No. 2 
Cur. 



tirid 
No. 3 
cur. 



< *ai node 
Cur. 



HciOr 
Volts 



hi 
l<> 
Hi 



Full- 

No. 2 
Plate 
Volts 



Full- 

No. 2 
Hate 
lur. 



Hi 
HJ 



It) 
HI 



HI 
HI 
10 



H) 
Hi 



POWER RESISTORS 

Small . . . compact, of high 
wattage capacity 




TYPE PB 
Power Wire 
Wound 
Resistor 
5 Watts 
(max.) 



I r 



TYPE PA 
Power Wire 
Wound 
* Resistor 
3 Watts 
(max.) 



It is no longer necessary to use cumbersome, 
high-wattage wire wound units to take care 
of a 3-Watt or 5-Watt load. New I.R.C. 
Resistors of these capacities are now pro- 
vided. They are small, compact, and with 
surprisingly high wattage for their size. 
These 3-Watt and 5-Watt units are equipped 
with the new exclusive I.R.C. moulded con- 
tact. The two types sell for the same price, 
50 cents list. All ranges. 
Ask your jobber or write to us for complete 
information and other valuable resistor 
data, free* 

INTERNATIONAL RESISTANCE CO. 
PHILADELPHIA, PA. TORONTO, ONT. 



L ite irktaUi: 




and Precision Wire Wound 

RESISTORS 




CLAR0STAT Replacement Volume Controls are 
"Custom -Made" to exaetly suit the reeelvers for 
whieh they are offered. Not a makeshift job 
lot idea. 

The resistance, taper, shape and shaft are made 
aeeordins to the proper specifications. 

There is no delay in installing them. There are 
no eomebaeks when you use CLAROSTAT products. 

See the new CLAROSTAT CONTROL HAND- 
BOOK AND CATALOG for 32 pages of dope for 
serviee men. Send for your FREE copy. 



CLAROSTAT MfcCo. 

ZSS £87 N.&TMStBKlYN. NX 




ELECTRIC EYE! 



and the various applications of this 
electronic tuhe shuuld he known to 
tlu- radio man. Instruction in- 
cluded in lMune study and resident 
school sound amplification rour*e«. 
Write for Illustrated hook. 

TAW INSTITUTES 
75 Variek St.. Dept. RT-91. N.Y.C. 
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HEADQUARTERS 
FOR MATERIALS 
AND PARTS 
FOR BUILDING 

Electrical and Radio 

TREASURE 
LOCATORS 




Mail Coupon TODAY! 



GRENPARK COMPANY On*. ItC-9 I 

245 Greenwich St., New York. N. Y. j 

Kndosecl II ml Kir for which kindly en it me I 

puim>blct uti Trvasute Finder* i 



I 

Adilre>s | 

I 

Stato | 



Radio, Audio, Ground Potential measurement, Hughes 
Induction Balances and other types; Oscillators and 
amplifying systems included. 

We supply all materials needed for building and 
operating any of the recognized treasure finders. 
The following standard circuits are described in our 
bulletin : 

No. 1. Ground Potential, Leap-Frog Method. 
No. 2. Hughe Induction Balance Type A 
No. 3. Hughes Induction Balance Type B 
No. 4. Sensitive Hughes Induction Balance 
No. 5. Simple Super-Sensitive Hughes Balance 
Circuit 

No. 6. Radio Frequency Oscillator Circuit 

No. 7. Audio Oscillator Circuit 

No. 8. Single Search Coil Hughes Induction 

Balance with Audio Amplifiers 
No. 9. Combination Radio Transmitter and Re. 

ceiver circuit, 
Alio accessaries such as High fretjuvney Buzzers, 
Audio Oscillators, Differential Current Transform- 
ers. Two Stage Audio Amplifiers, etc. 

With all this apparatus you can locate buried treasures, 
metal war relics, mineral deposits, subterranean water 
veins, buried gas and water pipes, and lost objects, 
tools and treasures sunken in water, etc. 

Write for pamphlet giving history and theory on this 
interesting subject. All above circuits are described 
and explained. List of parts and prices included. 
(Price of pamphlet 10c.) 



CLASStFfED ADVEHTMSEMEXTS 

Advertisements in this section are inserted at the cost of ten cents per word for each 
insertion— name, initials and address each count as one word. Cash should accompany all 
classified advertisements unless placed by a recognized advertising agency. No less "than 
ten words are accepted. Advertising for the October 193J issue should be received not later 
than August 9th. 



CHEMISTRY 



BECOME A TRAINED CHEMIST. Thousands I 

of opportunities— fascinating career. Learn at i 

home. Complete experimental laboratory outfit I 

given. Write for big free hook. Chemical lnsti- . 
tute. 19 Park Place. Dept. RC, New York. 



ELECTRIC REFRIGERATION 



MEN — Learn to service Electric Refrigerators. 
Jobs open. Big opportunity. Write for booklet. 
National Tech, 4300 Euclid Ave.. Clevchyid, O. 



INVENTORS 

PATENT YOUR INVENTION: Send for FKE£ 
book, "JIow to Obtain a Patent." and " Kecord 
of Invention*' blank. Ask us about bow to 
protect your ideas. Deferred pavinent. Victor 
I. Evans & Co., 620J Victor ftrdg.. Washington, 



RADIO 



GUARANTEED MICROPHONE REPAIRS— Any 
make or model — 24 hour service. Stretched dia- 
phragm double button repairs, $7.50. Others 
$3.00. Single button repairs, $1.50. Write for 
1932 Catalog wilh diagrams. Universal Micro- 
phone Co., Ltd., Inglcwood, Calif. 

TRANSFORMERS REWOUND, varnished, baked, 
guaranteed, reasonable cost. SPEAKER REPAIR- 
ING, magnetic $2.0O-$2.5O; dynamic, voice coils, 
tulds. etc., reasonable charges. Clark Beos. Radio 
CV, Albta, Iowa. 

RADIO Service Men Attention— Power transform- 
ers, rewound or rebuilt, to your requirements. 
Meyke Radio Service. 2624 Margaretta. Maple- 
wood, Mo. 



WANTED— Used service equipment. Write 11. 
McQIellan, 5266 Marlborough, Detroit, Mich. 



RADIO INSTRUCTION 



LEARN Radio, television and talking pictures 
in Canada. Day, evening and home studv classes. 
I ree scholarship and trip to Toronto,* all ex 
penses paid. Booklet on request. Radio College 
of Canada, 310 Yonge St., Toronto. 

SERVICE-M EN : "How to install and service 
Automatic Volume Control", three parts, Mav, 
June, July Modern Radio Magazine. Only 60c 
for all three. Edited bv Robert S. Kruse and 
L. W. Hatry. $2.00 per year. 20c for sample 
copy. Modern Radio, Hartford, Conn. 



SHORT-WAVE 
COLLECTORS 

(Continued from page 164) 

high, i ho pour fun who warned to bear London 
or Madrid nf Moscow or I long Kong was just 
out. of Itick. 

Ir i» almost certain that there is nothing 
radically wrong with tunny of the receivers 
themselves. All they need, in order to secure 
a new lease on lite and deliver the kind of 
results which the puivhaser expected, is the 
application of a little common sense and the 
work of a few go-setting Service Men. 

Here's How 

In rnakinir a receiving system which is suit- 
able for short wave use. « tew si nude rules 
slum hi be kept in mind. These rules, along 
with the application of the in formation accom- 
panying the sketches, should enable the Service 
Man to have everything fteeessniy for making 
nity receiver function satisfactorily. 

(t) Put. the aerial as high and as far from 
other objects as possible, 

(2) Make the aerial sis near 100-feet long 
.is possible. If securing this length makes it 
iicecssary to run the wire over a tree or oilier 
objeci. it is wise t:o use a slightly shorter 
length of wire which does not pass over any- 
thing. If the aerial is thirty or more feet 
above everything, for its entire length, it should 
prove very sa i isf iietory. 

(3) Be sure that the lead from the aerial 
to the receiver is suitably transposed, as shown 
in the accompanying ill list rations. 

(4) The transposed lead-in should be as 
free from objects as possible and under no cir- 
cumstances should it run close to the steel 
from a building. It should be as straight and 
as litflit as it is possible to get it. 

Thorough insulation is especially im- 
portant on short waves. 

Figure LA represents the "ideal" antenna for 
short -wave reception. It combines nearly every 
desirable feature, including marked directional 
properties and the latest design of noise re- 
ducing lead-in. There are two single wire Hat 
lops (A and A*) held together but thoroughly 
insulated from each other by the two center 
insula lors (U). The two Mat tops should be 
of fairly heavy gauge enamel wire, about 7.">* 
feel long ami stretched directly opposite each 
other. They should be as free from all sur- 
rounding objects as possible and as high above 
ground as possible. The directional properties 
of this system depend to a degree upon the 
angle each Hat top liears with relation to the 
writer and to some extent upon the objects 
surrounding one or both tlat-tops. The ideal 
rood i i ion is a pair of Hat-tops, high enough 
io prevent shadows from surrounding obstruc- 
tions, such as houses ami trees, and above tor- 
rain free from buildings or large growths. The 
directional properties for such a system are 
tttmwti in Kig. 115. 

In Fig. 1, the essentials for the system are: 

(A) A and A' as described. 

(tt) Several insu hilars in series, connected 
Htgeiher by the wires shown at K. The bel- 
'er I he insula ring properties of It. tin* better 
i h>> cut ire system will work. This is especially 
true on short waves: insulators of poor quality 
i:lnss or cheap compositions should be avoided. 

(C) Heavy wire springs at each end to take 
up (he strain and reduce fad in- caused bv the 
:int«mna swinging. The springs Used for 
screen doors (if ot good quality) will do nicely. 

(!►) ridleys, fastened to masts or corners 
of buildings or chimneys. 

<Ki Small pieces of heavy wire used to 
Join the insula lors together. Wire is much 
more desirable than tope for this purpose. If 
does not stretch and it does not absorb mois- 
ture. Knameled copper or galvanized iron 
will do. 

<P) Good quiLlity sash cord, passed through 
the pulleys (1>) and used as halyards. 

(<J) Specially designed short- wave trans- 
position blocks, used to keep the two lead-ins 
s.>pnrute<l :»nd permitting them to be trans- 
posed every fifteen inches to cut out the inter, 
ferenee ordinarily picked up by the lead-in. 

< n & U) The lead-in wires, which join 
A Jk \\ These wires may also be of heavy 
gauge enameled copper or phosphor bronze 
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$£OO.oo 

SHORT WAVE 
Builders Contest 

$100.00 Monthly in Prizes 
for Best Models 

Get in on this big contest now running 
monthly in SHORT WAVE CRAFT. Prizes 
paid monthly for SIMPLEST short wave 
set, short wave adapter or short wave 
converter. 

This contest centers itself around snn- 
plicitv, compactness, ingenuity, compactness, 
novelty of circuit used, audibility and work- 
manship. 

Do not miss a single issue. 

Now 25c A Copy 
GREATEST MAGAZINE 
ON SHORT WAVES 




a* a\i 4 -Color Cover 

Large 9"xl2" in Sit 

Nnvsstauds Over 200 Illustratwns 

R API PLY increasing each day are the numl*r 
of experiments in the Short Wave field — de- 
velopments which are bringing to this branch of 
radio thousands of new "thrill seekers. Experi- 
menters, as in the early da>s of Radio, again have 
the opportunity to bring about stirring new inven- 
tions. Read in SHORT WAVE CRAFT, the 
Experimenter's Magazine, how you cau build your 
own Short Wave Sets. both transmitters and re- 
ceivers. SHORT WAVE CRAFT is exclusively 
a short wove magazine — the kind you have wished 
for so long. 

Interesting Articles in the Current Issue 

I Tow Columbia Handles Short- Wave broadcasts 
How Short -Waves Indicate a Plane's Altitude. 
8-Tube Portable "All Wave" Super-Met.— »S0 to 

15 Meters. 
The Short -Wave Megadyne. 
Reducing Noises on Short Wave Aerials. 
How to Uecome a Radio Amateur. 
The Rotorit Crystal llvtcctnr Circuit for Short 
Waves. 

Sew Tul>es for the Transmitting Amateur. 
SPECIAL OFFER COUPON 

S^^^^rCRATT UC-9 
98 Park Mm. New York. N. Y. 
GET ACQUAINTED OFFER 

□ An per your Special Offer. I enclose M.nn (Canada and 
foreign $l.2<>> fur which enter my subscription to 
SHOUT \V\VE CRAFT for S months. <I understand that 
your regular rate fur a year's subscript km is $2.50). 
n Mail me a sample rmv SHOUT WAVE CRAFT fur 
which I enclose Ilk- (C. S. Stami* or coin accepted) 



Name 

Address 

City State 



who, Tho.v nro nixlly slipped into tin* ivn>sst\* 
IH-oviihMl in t»n» t Pit nsiMMcit l»tl Minks Hit. us 
shown in Fi^'. 1. It will In- imtiil Hint tlio 
win- whirli crosses tin* top Work on tin- front, 
passes to the ntir of tho mm-iuuI Mwk iiml 
Minis In rross on I In* front shir t.f tin' Invent 
blmk. This Is nwn\ iium-Iui liit-n I pmrtlrr »w\ 
tiivvrnts nnv tfinliMK-y toward twisted loads. 

Those transposition hlorks Imw many foa- 
tnros. The imsliatlfMl sitrfntv. which appears 
in thi' form of a snnaro. is hlslily trlnscd. The 
heavy corners, shown hy the shaded section 
nro Axcoptionally strong nml nr.- made to per- 
mit the onsv passing of the lead wires through 
thr «*lots I!.' F\ ami 11, Tin- slots an- placed 
on an anjrle to prevent the had u'hvs slip- 
pin- out in the event of srttftfilltf or a severe 
wind storm. 

I Mic to the formation of the heavy ends. th< 
had wires actually cross from diagonal corn- 
is in air and do not make contact with the 

Idook, , , . 

The cross-shaped depression servos the triple 
pin-pose of increasing the length of the leakage 
path, therehv reducing leakage loss: cutting 
down the actual thickness of the Murk, thereby 
reducing the overall weight without reducing 
its strength: this reduction in thickness also 
rodnrcs tin- capacity belween the lead-ins. 

In enrrvinu' the load-in wires from the aerial 
to the receiver, the shortest possible path 
should he followed: but, when the shortest 
path b-mls too close to a building having a 
steel frame or to any other absorbing object, 
it is best to increase the length of the leads 
and keep them away from oilier grounded 
objects. In bringing vertical leads from the 
central section of the ideal antenna system, ii 
is advisable to p;fc<s them through insulators 
fastened to the end of rather Ion- sticks so 
as to keep them as far from I lie building as 
possible until they are neiiuiUy brought into 
the room where the receiver Is boated, 

Leads to the receiver. Various methods of 
oitpling the leads to the receiver are shown 
in Fig. -2. 

In the arrangement shown at A or 
Fig. 2 we simply connect tin- two transposed 
lead-ins to the aerial and ground posts of 
the short-wave receiver. This is hy far the 
least desirable arrangement, but it is better 
than connecting a regular aerial and ground 
in the ordinary manner. 

Tin* system indicated at Tt is ipiltp good. 
It docs eliminate the regular ground connec- 
tion i which usually has plenty of noise in it) 
and really Isolates the re« elver from the actual 
ground. The variable condensers may have a 
value of about :mm» mmf : the coupling coil may 
be just a few turns of wire. In receivers where 
the antenna circuit is not grounded lo the 
chassis, the antenna coll on the regular coll 
form will do very nbdy for 1.1 : 1/2 is the 
tuning coll of the first timed circuit. 

A very simple arrangement is shown in t\ 
Here the lead-ins are connected to a pair of 
411(1 ohm resistors and then to a few turns 
which form the coupling unit. This system 
is in use at many of the most Important com- 
mercial short-wave stations. It is very sim- 
ple, dependable, and cheap. 

The arrangement shown in O has been tried, 
and where there is a fair balance between 
the two aerials, it works quite well. How- 
ever, the circuit shown in f is the best for 
ill la round Work. Where it is impossible to 
erect the ' ideal** antenna of Fig. 1 because of 
I he lack of space or the presence of obstruc- 
tions, its performance may be almost dupli- 
cated by the system In Fig. ISA. 

Here the components are the same as those 
described In Fig. 1 except for the introduction 
of the aerial spacers. X. These spacers are 
easily made by following the simple Instruc- 
tions given in Fig, 'lit. 

It will be noted that the upper ends of A 
and A* are not connected to anything and that 
they are run through the end aerial spacers 
and turned right back on themselves. 

This form of aerial may have a total over- 
all length of ."►!> to T."i feet ami should l>e held 
very tight and transposed. The lead-in should 
be "held tightly at its lower end. which also 
adds to the stability of the system. 

The cage type aerial, shown in Fig. '» hns 
nearly as great a pick up as the system shown 
in Fig. 1. hut it is not as directional. The 
freedom from noise is about equal with either 
system. 



The New Powerizer 
MICROMI KE 
for Public Address Systems 
and Home Recording 



The MICKOMIKB Is a very sensi- 
tive, precision -t>U lit microphone, small 
in sizr and weight — easily 
and injickly fastened lo the 
clothing. This MIKK when 
attached, penults nan- 
pi i-ie freedom ot mo.e- 
meni ami expression. 

Simply atl ui-IumI hy a 
thin. flexible. 15 foot 
twisted eon] which Is 
run lo a connector. A 
small "Mikoiitrol" Is 
connect ed her ween the 
amplifier mid the 
Mir KOMI KB — It <an 
he hidden In the iwcket 
and controlled hy hand. 

The MM 'KOM IKK Is rpjlck- 
1> adopted hy educators, pub- 
lic speakers and entertainers. 
It is not a toy microphone, 
hut Is extremely practical. It 
h;H h slrelctwd alloy diaphragm, 
nnl shetl In opal silver, Constructed to meet riiehl 
Fund died with fastening clip. <'«iniblned with the 
"Powerirer." the MlCllO.M IKK makes an Ideal i>ortabio 

° Utm PORTABLE PUBLIC ADDRESS SYSTEM 

with 1 'on ahle rowerlau-r PT-U2, i-ompletc with M unmake 

Mikontrol and all tubes .$96.00 

Micromike. $12.50 Mikontrol $3.50 

MIC ROM IKK anil MIKONTROL sent prepaid to any part 
of I S..V upon receipt of price. POYVKIUZKK Portahle 
Adilrvs* System shipped anywhere In this country »iw»n 
receipt of $10.00 deiwsit, balance C.O.H, Guaranteed for 
yo days. 

Send for our bulletins covering portable and permanent 
publie address and central radio systems. 

RADIO RECEPTOR CO., Inc. 



Front View 
nod Is gold -plated — 



106 Seventh Ave. 



New York, N. Y. 



f» Headquarters 
or Testing Equipment 

WESTON. JEWELL, SUPREME. HICK0K. DAY RAD , 
AND READ RITE. WE HAVE THE LARGEST STOCK 
IN NEW YORK AND INVITE YOUR INSPECTION. 

Complete parts fur the Ohm-Output Meier as cn 
described In the August Issue of Kadlo-Craft. ^ I J . w 

Mue Print 15 " 

Comploto List of Parts for 
THE R-C UNIVERSAL ANALYZER 
a« described In tills ls<uo In stock— Special Prices! 
ULV K PK1XTS *■ 00 

Headquarters for All 
HICKOK METERS & TESTERS 

The Hickok Statiktester 

IN STOCK 
Send for Ca talog 

Due to the cost of paeklng. no order can he accepted for 
less than $3.00. 29% deposll must accompany all 
(! O.D. orders^ 



SUN RADIO CO. 

G4 VESEY ST. N.V. 



$11.95 



BUILD THIS RADIO IN f 
ONE EVENING 

Pride voonclf in 
beiuK silde to con- 
st nut till* elec- 
tric radio - - fur- rnMPLPTE 
ntshe.l ulih In- LOMPLtlt 
x! ructions sind all materials re- 
quired — nothing piore to huv. Kit 
includes solid Walnut t'ahlnet. 
t ltt'A licensed tubes. Mlz Hank 
Wound colls and dynamic speaker. 
Ktnpuo* the new \">T triple- grid 
Mihe*. Set operates on 1 HI- volts 
,\.r.. Full Vision I>hil. iiMI to 750 miles wltliout aerial, 
broadcast range Mixers 1 T."> to r..»0 meters. Size 12H"x 
;»4 weight i2 \h<. Send only $2.mi deposit, hal- 
anee $9.95 on delhery. Postage charges prepaid lit I'.S.A. 
foiupletely asseumled. $1:1.95. Mall order today. Autoerat 
Radio Co.. 3855 Hamilton Ave.. Dept. RC, Chicago. HI. 
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Radio Operating 

instruction In broadcast , aviation 
radio. Freshen up and add to your 
present knowledge. Latest equip- 
ment ami de\ eloign ents at resilient 
schoola In X. Y. and ChlcaKo or 
home study. Write for Illustrated 
book. 

RCA INSTITUTES 
75 Vanck St.. Dept. RT-93, N.Y.C. 
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Presented on these two pases are the new- 
hooks of the RADIO-CKAFT LIBRARY — 
the most complete and authentic set of 
volumes treating individually, important 
divisions of radio. Each book has been de- 
signed to give radio men the opportunity 
to specialize in one or more of the popular 
branches of the industry. The material 
contained in these books will increase your 



knowledge; you will find them a real help 
in your work and they will contribute to 
your money earning capacity. Read these 
hooks during your spare time at home. 

The authors of these books are well- 
known to everybody. Each one is an expert 
radio man; an authority on the subject — 
each is thoroughly familiar with the field 
which he represents. 



Book No. I 
RADIO SET ANALYZERS 
And Ho* To Use Them 
With Full Instructions and Descriptions 
of Set Analyzers. Tube Checkers, 
Oscillators. Etc. 
By L. VAN OCR MEL 
This book eiItJ:ilns ihnroughly the oper- 
ation of act analyzers, tube checkers, 
oscillators and oilier testing frjullMiituiL. 
I or every radio man this book it el- 
tremoly helpful. It cover* every phase 
of testing and gives you valuable short 
nits; completely illustrated with photo- 
graph* and diagrams to facilitate the use 
»f modern testers. 

The following chanter* tirlelly not line 
the rontenls. I.VTHOIHVTION ; TUB AN- 
Al.YKKIt; Fundamentals, Switches. A.C. 
;md D.C. Voltitieters. < .tllbrailon and 
Design; TKOl JltLti SHOOTING WITH 
Till: ANAl.YSgKK ; Classification of 
Trouble. Analysis of Troubles, Uses of 
Various Analyzers. Care and Mainten- 
ance ; GONCLUS I OS. 



Book No. 2 
MODERN VACUUM TUBES 
And How They Work 
With Complete Technical Data on All 
Standard and Many Special Tubes 
By ROBERT H E RTZBERG 

MO OK UN VACUUM TUllKS describes 
the fundamental elect ron iheory which Is 
the basis of all vacuum tul>e operation, 
mid goes progr«-c*lvely from the simplest 
two-element tubet right up to the latest 
pentodes ami thy nitron*. It is written 
in dear, simple language ami is devoid 
of l he mathematics which is usually so 
confusing Valuable reference charts and 
characteristic runes of standard and 
special tubes arc to be found, also dia- 
gram* of sockets and pin connections. 

Here are some of the chanters; The 
Kuison KfTect and The K lection Theory; 
K led ron Kmitters and the ionization Ef- 
fect; The Three -Fleet rode Tube* Vacuum 
Tube Characteristics; Four- ami Fi ve- 
hement Tubes; Light Sensitive Cells and 
Other Special Tubes. 



Book No. 3 

THE SUPERHETERODYNE BOOK 
All About Superheterodynes 
How They Work, How to Build and How 
to Service Them 
By CLYDE F ITCH 

There is no more fascinating a subject 
in the large array of radio circuits than 
the famous superheterodyne circuit. 
Whether you are a Service Man or experi- 
menter, first -ham! knowledge about the 
construction of superheterodyne receivers 
is very important. The book on Super- 
neterodyiu-g gives underlying principles 
of their construction, right from the very 
first set made. 

The following Is a short list of eon- 
tents: Hasic Principle* of the Superheter- 
odyne; The Oscillator; First Detector; 
Single Dial Tuning System*; Interme- 
diate Amplifier: Second Petector. Audio 
Amplifier ami Power Supply; Commercial 
Superheterodyne Uecelvers ; Sen-icing 
Superheterodynes. 

Clip Coupon and MAIL! 



Book No. A 
MODERN RADIO HOOK-UPS 
The Best Radio Circuits 
A Complete Compendium of the Most tm- 
portant Experimental and Custom- 
built Receivers 
By R. 0. WASH BU RNE 
It is fascinating to the experimenter, 
or even io the up-to-date Service Man. 
to lake a commercial set and lo change 
It into one using a fatuous hookup (hat 
is not found in any manufactured set. 
•Many excellent circuits have never been 
commercialized, bui limited only to home- 
set builders. Thousands of these popular 
circuits have been requested from time 
to lime, ami in this liook we have in- 
cluded over ISO circuits, which Include the 
famous Peridync. rash-Box A.r -H.C. 
Set ami others. 

The circuits cover the following: Broad* 
cast Receivers. All-Wave Receivers. Short- 
wave Receivers. Cooverters and Adapters. 
Television Receivers. Home Recording Ap- 
paratus. Automobile Receivers. Audio and 
Power Amplifiers, Power Units and Mis- 
cellaneous Equipment. 

Book No. 5 
HOW TO BECOME A RADIO 
SERVICE MAN 
How To Get Started and How To Make 
Money in Radio Servicing 
By LOUIS MARTIN 
The ambition of many men In radio 
today is to become a tlrst- grade Service 
Man. n is not as difficult as one might 
(■elide, but li ,-annot he done in a few 
short mintlm Following very carefully the 
advice of Mr. Martin, who has dealt with 
the problems of thousands of Service 
Men. this nook deals very carefully with 
the essential stages in the Preparation 
for ftuallfytng as a Service Man. 

Here are the chapters ; The Small In- 
dependent Service Man; Advanced Com- 
mercial Aspects; The Kadin Set; Semi- 
fVehtika! Ponslderailons ; Advanced Service 
I lata. Kuril chapter i, again stibdirided 
to bring out in mi onto detail every point 
of Importance. 

Book No. G 
BRINGING ELECTRIC SETS 

UP to date 

With Pentodes Mutti-Mus. Dynamic 
Speakers— Complete Information How to 
Modernise A.C.. D.C. and Battery Operated 
Receivers 
By CLIFFORD E. DENTON 
In (his country then, are over ten mll- 
■lou electrically ot-eratcd receivers that 
could he modernized by placing in them 
new type tubes new speaker equipment 
ana other modern Improvements This 
business of imiimring old s*ts can go to 
ho experimenters and Service Men If 
they win Huhkly jump into action 

Read in this book by Mr. Denton, how 
easily you ran modernize any obsolete set 
ami uith little additional costs 

Here are the high lights of this book: 
Tubes Available for Replacements elec- 
trifying Jtattery Receivers; i' S e of the 
J. an . d 6 ; Vo,t , Tul> « s : Operating Sets 
with Single I'ontrol; Conversion of A C 
sets into li.c and DC. into a.C ■■ lit 
■ •lacing Output Tubes with Higher Output 
rubes; Uanmvlng Old Supers; Lonln* 
Uliite Ainpllflers; Adapters and Their 
Use. 



GERNSBACK PUBLICATIONS, INC. 96-98 Park Place, New York, N. Y. 

I have ritch-d Mow the iiiimlton* of hooks in the RADlO-CRA l»T UHKARY which vou 
ar* to si iid ,, ie . iit«l have drduetod 20% for onlcrinir hvc (ft) hooks or more I have included 
my remittance in full, at the price of 50c each, when less than five hooks are ordered. 

The amount of my remittance is (Stamps, checks or money orders accepted.) 

Circle numbers wanted: 1 2 3 A % c 7 S 9 10 



N'ame Address 
City State 



.RC-932 



Book No. 7 
RADIO KINKS AND WRINKLES 
For Service Men and EiPcrimenters 
A Complete Compendium on the Latest 
Radio Short-Cuts and Money-Savers 
By C. W. PALMER 
It often becomes necessary for rxperi- 
menters and service Men lo call upon 
their memory for some short cut or radio 
wrinkle that will solve a problem uulckly. 
In business, "short cuts" mean time and 
money saved, and to the Service Man 
"time saved" means money earned. 

This hook is a compilation of imi>ortanl 
radio kinks and wrinkles and discusses 
only such item* as are constantly used 
today. 

Here are some of the more important 
chapters; Introduction; Sen Icing Short- 
cuts; Te.;tlng Kuulpment and Meters; 
Vacuum Tubes and Clrculls; Volume- 
control Methods; Amplifiers and Phono- 
graph Reproducers ; Timer Supply Knnip- 
mcnt; Coils and Tuning Circuits: Short 
Wa^cs; Loud Speakers; Tools and Ac- 
cessories. 



Book No. 8 
RADIO QUESTIONS AND ANSWERS 
A Selection of the Most Important of 5.000 
Questions Submitted by Radio Men During 
the Course of One Year 
By R- 0. WASH BU R N E 

There have been collected a wide variety 
of questions which have come into our 
editorial offices during ihe hast two year*. 
.«nd only those whose answers would 
beriiftit the majority of men engaged in 
radio have been incorporated in Ibis amaz- 
ing nuestion and answer book. 

Tbo tremendously long list of tonics 
better explains the lubjccts which ar« 
treated. Here are the titles: 

Kadio Servicing; ltccclvcr Design; 
Home Recording; Television; Sound 
Kquipment; Short Waves; Antennas- 
Operating Notes; Test Kdulument; Tubes; 
T lira- Short Waves; Police Radio; Repro- 
ducers; Superheterodynes ; Automotive Sets; 
Tower Packs; Automatic and Kemotc Con- 
trol Hevlces; Aligning Procedure; Photo- 
electricity; Adapters; Measuring Appar- 
atus: i t and -Se lectors ; Converters; Public 
Address Ktmlpmcni ; Midget acts; Oscil- 
lators; Phonograph Pickups. 



Book No. 9 
AUTOMOBILE RADIO AND 
SERVICING 
A Complete Treatise on the Subject Cov- 
ering All Phases from Installing to 
Servicing and Maintenance 
BY LOUIS MARTIN 
Automobile radius are up and coming, 
and someone has to service them properly. 
It therefore behooves you to read this 
Immensely Important new book on the 
art of Automobile Radio. The book is 
concise, and full of Illustrations, photo- 
graplis, diagrams and hookups. 

Here arc only a few of some of the 
really Interesting chanters: Introduction; 
Automotive Radio installations; pom Mete 
Inscriptions of Commercial Automotive 
Receivers; Servicing Automotive Receiv- 
er*: The Ignition System; General Ser- 
vice Considerations: KfTci-ts of Tempera- 
ture on Power Supply; Conclusion. 
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This is perhaps the first real 
opportunity that you have ever 
had to build a radio library of 
books that are authentic, right- 
up-to-the-minute and written so 
that they are easily digested and 
clearly understood. Mail coupon ou 
the opposite page tor your books. 

Book No. 10 
HOME RECORDING AND ALL 
ABOUT IT 

A Complete Treatise on Instantaneous Re- 
cordings, Microphones, Recorders, Amplifiers, 
Commercial Machines, Servicing, etc, 

By GEORGE J. SALIBA 

If there is one suhjert that is f;i*cjn:itfnt! 
to every null* man, it is that of Home 
Ur< -online. Of course, this volume is not 
all on "Homr" rVConlillR, hut the inform a tfnn 
coiituinnl thrreln is important to commercial 
r: 1 • 1 11 » inui, stmlio o|n-rators, 1 n^fm < rx ami 
others interested 111 this phase of radio 

TIm« art of recording ami re|»nxlucinj? 
hroMl<,iRt wh-ctious is hecojnintf motv im- 
portant even ilav to radio men. < xpen- 
miMiti*r> ,umI Si-rvic<- Men Kipiipping <lanc«» 
kilK. auditoriums, rhtirclie* restaurants ami 
Imnu-s with public address ami amplifiers 
tirhurs many extra dollars and oftt n an 
excellent income. 

In this lMKik an- fo ind such topics as: 
Slmrt History of the Art; Microphones; 
Ki t online Amplifier., Cut tint; H«wl»; T\pes 
of ){i*t-t»nj* ; Commercial Machines,- \1M1ng 
Recorders to Keen vera; Studio Layout*, 
Mechanical Filters for Turntables. 

BIG 
DISCOUNT 
OFFERED 

In order to muke It possible for everyone to buy 
these tiixiks lhi- flft> t"»0) cents prlu lias heen 
nuule uniform for .»M volumes. You ran buy these 
lx*»ks separately, tiut you should take advantage 
of our special offer 

When Five (5) Books 
or More Are Ordered 

Deduct 20% 
from Your Remittance 

Simply fill in the coupon below, and mail It to 
us together with your remittance < hecks, stain pi 
or oimiey orders accepted 

All Books Uniform 



The books in the new 
1' It A FT IJ It it A It Y are 
*rrhtl> up-to-date, and 
written b> men who 
know their subjects 
The * Glumes are all 
uniform slae. 6 i 9 
inche*. and contain on 
an nieraxe of #b to 120 
illustrations. Karli hiMik 
Is printed on tine book 
pai^er. and no e*i*>nso 
ha» been spared to make 
il an outstanding value, 
for Its editorial contents 
as well as from the 
mechanical stand* 
po'nt 



R.M> lO- 
all 



RETARDING SECONDARY EMISSION 
IN VACUUM TUBES 

By Raymond Szymanowitz* 

I T has boon known for many years that lint 
I bodies give off tn-tjatlvoly oliarjrotl el<»ftrku1 
pjutieles cnllnl electrons. P.y |»1nriiijK a |>osi- 
tivoly-ohar^oil plato in close proximity to wh-Ii 
a hot lioily. tho ohn-trons 1110 renillly nttrueteil. 
Thoir rntc of How may be nioasuro«1 hy pla« iii« 
a niilliunttneter in tho dmiit. 

Itv t'liiployhnr an ovaoimtotl b"H» hoarinir a 
plat".- ami Moment Ki*r. JA. tho motor M will 
iiKlicnto tho tlnw tkf current (electrons! frmn 
tho hot hotly K to the positive duirjpMl plato I*. 

Whilo Klomiiitf nuule nsr of this tlevieo for 
tho rortitioatiiai of current, it remained fut- 
ile Forest to insoi't a thinl member in tho Imili. 
thus giving birth to tho modern vaoinim tube 
11ml tin* huge industry bohhid it. Tin' third 
clement, called a "grid" may. hy ehnrgiiig it 

cither positively or negatively. I mployed to 

attraot or repel tho flow of electrons to the 
plate. For example, Fig. III. if tho plate P is 
charged positively hy "It,*' ami the grid <l bears I 
a negative potential ■'ir (with respect to the 
lilatnontl tin* How of eieetrons from the fila- 
ment F to the plate V will bo retarded. If. 
luiwever. the grid is ehnrged positively, it will 
aid tho philo in alt meting the electrons, thus 
liiercnshig tin* Mow of enrretit. Sinro tho grhi 
Is usually placed mueli closer to tin- lllnnu'iit 
than the" plato. a given ehnntre in its voltage 
will have a nineh greater effort »>n the value 
of tho plate eurroiit than will an npial eha litre 
in the plate voltage. llonrr. a very small 
amount of energy applied to tin* ^rld may ho 
made to eontrnl a nnieli lat^rr n mount of 
enorjry passing brtwoon filament and plate. 
(The* grid voltage times tho mutual eondnet- 
nneo at the tulie tflves the resulting ehaittfo In 
plato enrretit.) 

The ohamses in pinto enrretit with variations 
in fcrhl voltage Is illustnitod by tho eharneter- 
istie curve Klir. - 1 'the data for Whioh was 
o h t ;i i n v< \ ex peri men t n Uy > . 

If the <;rid Is mnde positive, a few of the 
olortroiis are deviated from the plnte elreuit 
11ml flow hack to the filament through the jrrid 
elreuit. The eleetnnis whioh reaeh the »rht 
are capablr at kimekhitf out eieetrons from 
the wires of whioh the ^rld is composed. These 
"soeondary" eieetrons find their way to the 
positivoly-ehar^rd plate. 

In vaeiinin tubes employed In receiving sets, 
this phenomena <loos not usually nceur as the 
^rid. generally, has a negative bias. In oscil- 
lators, where a positive potential may bo em- 
ployed, secondary emission may result from 
oleotronie Impact of the trrid. Soeondary omis- 
slon can also take place from the positively 
eharped plate in a manner similar to tho way 
soeondary eieetrons or delta lays are omitted 
by the anti-cathode of an X-rny tulie due to 
the bombardment of the cathode rays. 

If the \zr\<\ Is iiejratlvely-chartfe<1 so that it 
cannot receive electrons from the filament di- 
rectly, it can emit electron* hy thermionic 
emission. This depends upon its hchus either 
heated to a hlifh toniperature or upon photo- 
olec» rie phenomena due to Hirht from the filn- 
ment. X-rays protluced in the tn!»e due to tho 
impact of electrons at the anode may also 
prod nee this efToot. 

Just as electronic emission and the photo- 
electric effects are Increased if an active ma- 
terial, such as alkali or alkaline metal, is 
placed upon the hot surface of the tube ele- 
ments, so arc thffi <lvvrvnMCfl if a Icxm art ire 
Wftfer/rtl i* nttitloynl or the temperature low- 
ered. 

The secondary eieetrons which are knocked 
out of the jrrld and plate material by the 
primary electrons arise not only from the metal 
itself, hut from particles of active material on 
these parts which have been carried over by 
sputtering of the coated filament. A tfrhl or 
plate carrying those surface impurities may. 
upon heoomiiij; hot. emit additional electrons. 

If the mid, ami in some Instances the plate, 
are provided With a coating of a hlnok. inert 
material, the number of secondary electrons 
is greatly reduced. One of the most efficient 
substances for forming such a coating is elec- 
tric-furnace graphite, eolloidally dispersed in 



SKINDERVIKEN 

Transmitter- Microphone- 
Amplifier Units 




A FEW USES FOR THESE UNITS 




■Technical Editor. Aclipsmi Oltilni; Co. 



amSuVi^tion- 




-TALttNG UOhT- 



■C00£ PAACTICINO OCVlCE- 
I )»« ■ in ~1 » 




RA010 AMPLlFlCa-' 




*^ J\ 




Baldwin phonc AMPtinca- 



HUNDREDS OF USES FOR THE 
EXPERIMENTER : 

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER 

D E T EC TOP HO H E J EL EP HON E AMPLIFIER 

STETHOSCOPE LOUD JPE AKE R AMPLIFIER 

MICROPHONE CRYSTAL SET AMPLIFIER 

" ,C HOME RECORDING OUTFITS 

WE PAY $5.00 IN CASH 

for every new use developed for this unit 
and accepted and published by us. 



One Unit 95c; Two for $1.75 
12-PAGE INSTRUCTION BOOKLET 

containing iu«fltstioni and diagram! for Innumerable 
uui, furnished with each unit. 



SEND NO MONEY 

When the postman delivers your order you pay him 
for whatever you have ordered, plus a tew cents 
postage. 

PRESS~"gU1LD, Inc., KC-0-32 
16 Murray St.. New York, N. Y. 

Please mall me at once as many of the following* Itomi 
is I have Indicated. 

SklnderrHten Transmitter Tnlts at »5c. for 1: $1.T5 

for 2: $2.50 for 3: $3.20 for 4. 
When dellrered I will pay the postman the cost of tho 
It c mil specified plus postaro. 

Name • 

Address 
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IIKALEIIS! YOU 




WAITED FOII IT! 

Rawls Engineers Produced It ! 

The Ultimate in Television 




W. G RAWLS & CO. 

RC Bankers Trust Bldg., NORFOLK, VA. 



TELEVISION with 
Synchronized Sound $OQC.OO 
LIST PRICE 

A MossagV to 
Moiioy 111 akcr a 

And by moneymakers we mean 
dealers who are alive to new 
developments — dealers who are 
quick to appreciate the tremen- 
dous selling possibilities to the 
public of a Television set that 
provides real home entertain- 
ment. If you are interested drop 
us a line on your firm letterhead 
and we will be glad to send you 
full details. 

Originators of 
"Rawls 
Yet low Base 
Tubes" 
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How to Build 

AND 

Operate 

VhortWave 

\9 DFrnx/FDc 



where the thousands 

of Short Wave fans get their valuable 

information — quickly! 

THE greatest book of its kind ever published. 
HOW TO BUILD AND OPERATE SHORT 
WAVE RECEIVERS is the best and most up- 
to-date book on the subject ever put between two 
covers. 

The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation, not 
only of typical short wave receivers, but short wave 
converters as well. 

Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sets built, hook-ups and diagrams 
galore. 

WE SAY—AND REPEAT IT— THAT NOTH- 
ING LIKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. 

The book comes with a heavy colored cover, and 
is printed throughout on first-class paper. No ex- 
pense has been spared to make this the outstanding 
volume of its kind. The book measures 7Vz x 10 ins. 

Published by the publishers of SHORT WAVE 
CRAFT magazine. This atone will be your guarantee 
that it is a really worthwhile publication. 



RECEIVERS 




PUBLISHED BY 



IH CRT 
WAVE 
CRAFT 



9a PARK 
NEW 



^RKPLACC ft pei 

" YO »* J vol 



HC-9 



SHORT WAVE CRAFT 
96-98 Park Place. New York City. 

! enclose- hereuiih fifty (50c) rents for which 
Please eend me a ropy of > ( Kjr new book HtiW 
TO imiLI> AND OPKIIATK SHOUT W.WK 
KKCK1VKHS. (Ser»i money onler. cheek, cash, 
©r new IT. 8. Stanms. iu Ulster letter if It 
contains currency or staii)t>».) 



I distilled water. When applied to metallic sur- 
face* l>y menus of a ajirav gun or brush, it 

I forms velveiy Muck coatings which nidi ate heat 
very effectively thus ke«-j>i n^r Uie coated parts 

I at a relatively low temperature. 

Surfaces formed with coMoidal-graphited 
water possess little affinity for the Sputtered 
particles from activated filaments and servr 
to prevent the permanent alloying of these 
minute bodies with the tube parts which are 
composed of metal and which have been graph- 
ited in the manner described above. This treat- 
ment reduces to a considerable extent, "hack 
emission" from otitis which have become over- 
healed or which arc so churned as to be 
subjected to the impact of primary electrons. 

Uraphite. being an allot ropic form of carbon, 
provides very little secondary emission when 
bombarded with electrons and is very poor 
phoioclerti ically. The case with which graphite 
in the colloidal slate may be applied to tube 
parts before assembly, accounts for its popu- 
larity am out' tube manufacturers. 

CoMoidal-graphited water, as manufactured 
under the trade-mark "Aqua dug," contains 
about 22% electric-furnace graphite, which is 
roUoidally dispersed in distilled water. 
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Fig. 2 



Name ........ 

Address 

City and State. 



We know that if you are at all interested in short 
w.ivea you will not wish to do without this book. It 
is a most important and timely new radio publication. 
76 Papes — 250 Illustrations — Stiff Paper Covers 



NOT SOLD ON NEWSSTANDS 
Mail Coupon At Left! 



On page 136 of this issue you will find an important announcement which 
tells about the 96 additional pages which have been added to the OFFICIAL 
REFRIGERATION SERVICE MANUAL . . . now bringing this valuable 
book right up to the minute with new servicing material. 



INFORMATION BUREAU 

(Continued from ptujc H>8) 
rewinding* dynamic reproducer field coils to 
different values of impedance or resistance, a 
general idea of the resulting unit may be ob- 
tained by reference to this tabulation. 

REPLACING "MAJESTIC" TUBES 

(172) Mr. F. ,T. ]i. Bochm. ftafenbcrtf, H. J. 

(<>.) Are all the tubes af the Urigsby- 
<iruno\v line directly replaceable with tubes 
of other marking than "Majestic*'? 

(A). Iti reply to this interesting question 
the following quotation from the Service l>c- 
pa rt imp nt of (Jrk'sbxMJrinunv Co.. inc. 

'Most Majestic tubes can l>c used in place 
of tubes of other manufacture hearing the same 
type number. However. Majestic titles which 
are 'spray shield'' arc nor Always interchange- 
able with other tubes as this shielding forms 
p*t-f of Hit' eirrnit fn| rtrcuir design) on 
Majestic receivers, if one has fried replacing 
Majestic Spray Shield Tubes with plain tube* 
of the same type hut of different manufacture 
they will no doubt have found out that the 
circuit oscillates (bemuse of the lack of the 
shielding afforded by tbe "spray shield'*). 

'The Majestic Duo- Diode Detector can be 
supplanted by a type <;-27 tube when in a 
pinch although the type G-2 makes for better 
A.V.C. operation. 

"In many old-style T.Tt.F. sets of '28 and *29. 
type '27 detector hum can be greatly reduced 
by using the (J-27-S (spray shield) tube. This 
improvement will be noted in Majestic models 
70, 7015 aud ISO." 
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THESE THINGS CALLED 
HARMONICS 



TV 



(While every precaution is taken to insure accu- 
racy, we cannot guarantee against the possibility 
of an occasional change or omission in the prep- 
aration of this index.) 



By His Royal Highness 

XP the output of Mii* triplc-hcektodc 
pentode is mm> wuits with but .^-percent 
of harmonic content." These words astounded 
inc as in > thin* else could. Here my thin was 
innmifficttirhiK the quitUruple-lieckluite pentode 
having an output; of 7WJ whits nnd .6-pei'cent 
distort ion— what would become of us? 

To fully nppn'riate the sijrnitunnec of the 
above statement, one has but to so*«k the coun- 
sel of the texts. After reviewing 17 hooka nnd 
47 |iii|M»rs ttoliveretl before all the cnglneeriM? 
siukties in the count ry, I came to the remark- 
able roilclusioii thai: every authority in the 
country differed :is to the optimum harmonic 
tun ten I — above which the 1 in man tar ret-ojniixes 
ilisioition. The problem then became simple— 
we had but to change the IhIkjI on the tube, 
rating it at KUI waits at . li) percent distortion 
and we were saved. 

The above Is in»i unlike present tube condi- 
tions. What does harmonic content mean 7 
It, upon consulting a tube chart, one were to 
li ml that ■ certain tube, when delivering -<> 
waits of iindjstioi'ted energy had a liarinonU* 
ton tent of lr> percent, does it mean that the 
harmonics are not heard? No. not at nil! 

The total output consists of the umlistortrd 
output of -O watts plus the 1"i percent har- 
monic power. In other words, the customer 
not only hears tlu umlisiortrtl power but the 
distortion as well. Tim real fc*'s£ of a tube 
is whether or no I a lunre amount of power may 
be available with luw harmonic content, .lust 
because i tube is rapable of delivering a tre- 
mendous output menus nothing, the harmonic 
con t cut must be low. 

Why Harmonics? 

Why must a tube generate harmonics? The 
answer to this ijuesiinn is not as simple as it 
may seem. If the plate-current changes In « 
tube follow the grid voltage changes exactly, 
regardless of the voltage impressed, then abso- 
lutely no harmonics would, or could, be gen- 
erated. But because the vactfum tube is not 
perfect, the prate-current variations differ from 
i he grid-voltage duel nations, and harmonics 
exist. tint how do we know that it is the 
second harmonic in a detector that is causing 
l he distortion j 

Well, if a pure sine wave such as delivered 
by a tuning fork be recorded by means of a 
stylus on a strip of paper and if directly under 
this, another recording be made of the vibra- 
tions of the same tuning fork plus another of 
twice the frequency, the wave form of the lat- 
ter recording would he different from thnt of 
i he tirst the difference, ohviously, being due to 
the presence of the second tuning fork. Bjr 
measuring the amplitude of the vibrations of 
the second fork and that of the tirst, the per- 
cent Harmonic may he calculated. 

Now, If the frequencies of the tuning forks 
used were unknown, then the percent sim-oikI, 
third, etc.. harmonics could not be calculated 
in this manner. In such cases, recourse must 
be made io the use of external oscillators for 
the determination. 



A.V. C. SYSTEMS 

(Continued from payc 177) 
used with this type of coupling. 

In addition, all bypass condensers are shown 
together with the isolating resisiois (usually 
of I ho carbon rod type and of the smallest 
size, since no current Hows through them an«l, 
their function is that of a choke ) which are 
used to prevent stray or common coupling with 
attendant oscillation nnd instability. It migltl 
ho well to mention that the bypass condensers 
should he non-inductive and of the highest 
quality. As can be seen, they are in parallel 
with the tube and if one of them develops a 
leak h will show up as lack of volume, or if 
the leak is intermittent will cause fading and 
emit ic opera t ion. 

This preliminary discussion of A.V.C. com- 
ponents and their relation m each other will 
be continued in the forthcoming issue of Uadio- 

CUAIT. 
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n Good 

Company 

Here are the names of a few 
buyers of 

S. GERNSBACK'S 

RADIO 
ENCYCLOPEDIA 

New York Public Library 
Cornell University Library 
Cincinnati Public Library 
Cleveland Public Library 
Cooper Union Library (N.Y.) 
Portland (Oregon) Public Library 
Toledo Public Library 
Worcester (Mass.) Public Library 
Bridgeport Public Library 
New York Times 
National Broadcasting Company 
RCA-Victor Company 
U. S. Patent Office 
Bell Telephone Laboratories 
Imperial Japanese Navy 
Submarine Signal Company 
Observatory, University of Michigan 
Ecole Technique, Quebec 
Hudson Bay Company 
Numerous educational schools, high 
schools, radio schools, etc. 

What the New Second Edition Radio 

Encyclopedia Gives You 

It id vet you an explanation of every n-ord used 
In radio. 

Practically every definition In the bonk I* Illus- 
trated. !<<w)l< up a* you would in a dlellorwry. the 
word or phrase nbout which you are seeking In- 
formation. Kaeli jMKe la key -indexed, for greater 
convenience and snee<l in locating any definition. 
All the Subject- Matter Is Arranged in Alphabetical 
Order. 

Tills Kreatly enlarged Second Kdltlon Had In Eti- 
clvrlopcdln 1* an absolute necessity to everyone in- 
terested In ItHdlo. It, answers all radio nuestions, 
Jncit'AMtt your knowledge and save* your time. U 
cove is every known radio nrohlem, and is a gold- 
mine of practical Information for every radio man. 

2,201 RADIO DEFINITIONS 
1,25 3 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco-Keratol Flexible Binding 
Printed on strong ledger paper, I.oose-Leaf 
Arrangement 



pages 
9 x 12 
inches 




S. GERNSBACK CORPORATION, 
98 Park Plaee, New York, N. Y. 

Send me one eopy of tho new Second Edition 
S. (5eriisl»aek'i ICmlio Knryctnnedla. J ettclose here- 
with J3.9S. check or money order preferred. 
(Foreign and Canada, add 85c extra for jmstage.) 
Money refunded in full if not 8atisra< tory. 



Name 



City State. 

nC-932. 
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U I r\. r I n i t i The Hote,s on this page are 

Motel Uirectory or the Radio Trade patr ° niz <^ b y the Radio Trade. 

Make them your Headquarters. 
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THE HOTEL 

MONTCLAIR 

LEXINGTON AVE., 49th to 50ih STS. 
NEXT YORK 

Directly Opposite the Waldorf-Astoria 



Every Room With Bath 
From 83.00 per day 

Attractive Rates h\ the Month 

A RADIO IN EVERY ROOM 

Short walking distance from 
Grand Central Terminal 
and B. & O. Motor Coach 
Station. Ten minutes hy taxi 
from Pennsylvania Station. 



American Home Cooking Served 
in a Notable Restaurant 



OSCAR W. RICHARDS, Manager 



"The Gathering Place •> 

of % 

Cosmopolitan New Yorkers** % 

The RUSSIAN VILLAGE I 

100 West 57th Street | 

New York City % 

Dining, Dancing, Russian and Gypsy % 

Entertainment. v 

LUNCH — TEA — DINNER % 

No cover charge at any time. X 

broadcasting WOR Circle 7-943+ * 




; j ^ opposite rne steel Pure 

OLACKSTONE 



V 



VIRGINIA AVE. and the BEACH 

Overlooking the Ocearu 

ATLANtlC CITY, N.J. 



1,000 CAPACITY 

European Plan 
Ballroom - Dancing 
Large Meeting Rooms 

RESTAURANT 
in Building 

(The Black stone Hotel is located \ 
a few steps from the beach./ 

HOLD YOUR CONVENTION HERE 





WITH BAT I 

SPCCiAL 
WEEKLY RATES m 

ALL OUTSIDE ROOMS? 




A HOMEY HOTEL IN THE 
HEART OF NEW YORK 

THE 
NEW 
FLANDERS 

133 W. 47th Street through 
to 48th Street 

One of the Finest Hotels in 
Times Square 

Single Rooms with Adjacent 

Hath $1.50 and up 

Single Rooms with Hath. .. 2.00 and up 
Double Rooms with Rath . 3.00 and up 
Suite— 2, 3, 4 People 5.00 

Special Weekly Rates 

FRED W. BIZEL, Resident Manager 



BACK ISSUES 

of KaI)10*Ck\fi can he had at the 
price of 25c each. Address 

RADIO-CRAFT 
98 Park Place New York, N. Y. 



/ 
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mportant 



nnouncemen 



On pages 186 and 187 
of this issue will be 
found a very import- 
ant announcement 
telling of the R\Dio- 
Quft Library* Be 
sure to turn to these 
pages NOW and learn 
of the ten new and in- 
teresting books which 
are being published. 
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Announcing a New Departure in Amplifier Design 

POWERTONE "TREASURE CHEST" AMPLIFIER 




In the manufacture of POWERTONE 
TREASURE CHEST AMPLIFIERS NO- 
THING IS SPARED IN MATERIALS 
OR WORKMANSHIP Greater com- 
pactness, improved appearance, less 
weight, longer life, and lower hum 
voltage are but a few of the features 
built into the new TREASURE CHEST 
AMPLIFIER. 



You will be sun" - ' 1 **] at t!,e nQW . hri,, , iancc , of 
tone due to uniform amplification throughout the 
entire range of audibility. The hijjli notes ami 
the deep low notes are amplified with surprisialf 
fidelity. 

ABSOLUTE HUM MINIMUM 

Tul.es used ate 1—234. 1—245 and 1—280. 
For phonograph or mieropbo"e amplification Uiei- 
is no m|tial to thine amplifiers. When used with 
mike mi additional booster is nectary. A self 
coutaiuetl U. B. L.. dynamic-speaker. 

NO. RC 247 — Our Price, $17.95 (less tubes) 



POWERTONE DIRECT COUPLED 
AMPLIFIERS 




JENKINS 
TELEVISION 
RECEIVER-KIT 



All the latest features in amplifier design have 
l>oen incorporated in this direct coupled amplifier. 
Input terminals for permitting phonograph attach- 
ment, and in addition, by attaching the proper 
microphone tranf former, also dry cell batteries, a 
microphone may be use. I for public address work. 
Any tvpe of receiver can be connected to the input 
terminals without fear of loss of energy. These 
amplifiers are for use with dynamic speakers. 

Amplifiers siipplv field Current of 2500 ohms to 
dvnamic speakers. Resistors are furnished when 
l>.C. speakers are Used. Amplifiers operate on UO 
volts. A.C.. tiO cycles. non 

Model KC 2»r> uses 1—221, 1—245 and 1—280 
Output is rated at :i watts. , 

No. RC245 — Our Price $10.95 (less tubes) 

Kxactly the same am pi i tier, but employs a power 
pentode in place of the 215 tube. Output is 
rated at 2.5 watts. 

No RC 246— Our Price $12.95 (less tubes) 

Model HC 250 uses 1—221. 1 — 2f.O and i—*281. 
Consumption is *5 watts; maximum tmdistorted out- 
put, fi watts. Gain rated at I On cycles. fiJSdb; 
train at 1000 cvcles, 52.5 dh: gain at 10.000 cycles. 
51.5. Input direct to 224 control grid; output 
direct from 2fH) plate. 

No. RC 250 — Our Price $15.25 (less tubes) 




The Jenkins JK-20 Television Keccivcr-Kit meets 
the requirements of satisfactory reception^ Ca< 
be quickly assembled in i few hours by any ha nd> 
ma, or hnv All parts needed arc incliMled. Kit 
"m\n"s meial platfonn. metal panel, power ««aek 
condensers, knobs, wire, nut*, hots, etc SI. ht 
additional cost for tubes. The tubes are 2— AH. 
1 424- I — 4 4 5; and 1 — 480. 

Assembled .IK-20 receiver is of self-contained 
\.C. operated, single dial tuning type, coven ng 
! 00—1 50 meter bend. Ample tuned radio-ire- 
onencv amplification with carefully balanced selcc- 
tUitv to prescne side bands essential to delicate 
half-tone detail. Posit ivelv non-rcgcncrative. Audio 
Amplmer handles exceptionally wide frequency range 
with practically fiat curve. 

Jenkins JK-20 Television Receiver-Kit with 
l v ower Transformer. 

No. RC 400 — Our Price $19.95 



R.C.A. POWER TRANSFORMER 
For Models 80, 82 and 86 




This transformer is used ex- 
elusive! v in the superheterodyne 
series.* It supplies 4 — 22 Is, 

2 227's, 2 — 2t5's. and 1 — 

280. " Can also 1>e used for 
similar models of the General 
Klectrie, Westinghouse and 
Graybar. 

1 6. RC 156 — Our Price $3.95 




POWERTONE AUTO PENTODE 
RADIO 

The POWERTONE AUTO RADIO represents 
the newest development in auto radio. Uses 
the automotive tubes, 3 — 330. 1 — 2^7. an< 
p.p. — 2:tH for added amplification. This 
combination gives it stability, sensitivity and 
freedom from tube tlouhle and buniout. The 
automotive tubes are of the heater type, 11011 
mic nip hoi tic, sturdy construction and de 
signed to operate over a filament, rantre of 
from 6 volts to 7.5 volts. This insures equal 
reception when the car is at rest or when 
run ni ni; nod the generator Charging the car 
battery, inereases th*» potential across the 
battery by 1 to 1 M» volts. 

Rase of mounting makes this a wonderful 
buy for radio servicemen and radio deal 

No. RC 500— Set Only. $22.00 
No. RC 501 — Complete. $32.50 



POWERTONE PUSH-PULL DIRECT 
COUPLED AMPLIFIERS 




For use with anv receiver (detector plate lead 
clips to input post "011 this amplifier) can be used 
aa a phonograph amplifier or with any suitable 
microphone arrangement. Will opera I e one or more 
dynamic speakers. Kxtemal flehl eunvnt is required 
to operate. Volume is except ionally great, no dis- 
tortion at all. Three-position toggle switch enables 
proper line voltage adjustments. Compact ami dur- 
ably constructed. For operation on 110-120 volts 
A.C., 50-60 cycles. Shipping weight, 30 los. 
Regular list price. $100.00. 

P.P. Model 245 uses 1—224, 2— 245's and 1— 
*>80 

No. RC 251— Our Price $16.95 (less tubes) 
P.P. Model 24 7 uses 1 — 224, 2 — 24 7 s and 1 — 
280 

No. RC 252 — Our Price $17.95 (less till**) 



SILVER-MARSHALL AUDITORIUM 
AMPLIFIER 




SiWer-Marsball 250 Super Power Auditorium Am- 
pliner Tubes 1—220. 1—250, 2—281. 

No. RC 249 — Our Price. $12.75 

WORLD-WIDE SHORT WAVE 
RECEPTION 
With New "Reliable" Short Wave 
Battery Operated Receiver 

A Super Sensitive Short 
Wave Receiver, designed for 
the reception of broadcasting 
and code from all parts of 
the world. 

The RKUAHLK Short Wave 
Set uses only two tubes: 1 — 
232 and 1 — 23:t. You will be 
amazed at the reception that this set will give you. 

It is sturdily constructed on a metal chassis 
and is enclosed in a beautiful crackle finished cab- 
inet Tunes from 14 to 210 meters, and is ex- 
tremely sensitive. 

A S£T YOU WILL UK PKOUl) OP 

No, RC 504 — Our Prica $9.95 




WRITE FOR OUR 4-PAGE SPECIAL BARGAIN BULLETIN! 

AIT offers are F.O.B. New York, and subject to prior sale. Terms: A deposit of 20% is required with every order. 
Balance may be paid on delivery. Or, deduct 2% if full amount is sent with order. Mention catalog number when ordering. 



pnriyn A HIT f*f\ Dept. RC, 245 GREENWICH STREET, 
(iKlliNrAliR V-VJ M NEW YORK, N. Y. 
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SEPTEMBER SPECIALS ! ! 



P PSi, l . non,h we lig f <m this pace certain STM: * itiMiis, whicli are 
*-» .NO 1 LISTED IX oru CATALOG. Th<>sc arc all spec ials of which 
tlie quantities on bam) an- nut sufficient to catalog tlieni. Once *oM out, 
tio more can he hail. First come, first served. Save yourself <tis;iinioiiit- 
ment by ordering NOW. " 



STOP SHOPPING. Tho lowest prices are rigli t on this page. .Vo one 

undersell* km. We ei any price <m AXV NEW Hercliamlise. Order 

direct, from this wiiwe tnicl snvo tuoney. Hin% satisfaction mi every tran- 
saction. Take advantage of these special offers. OKDKIt NOW, TODAY. 



IMPROVED READRITE MODEL 700 ANALYZER 




EIGHT METER SCALES AVAILABLE 

The "Model 700" is an extremely 
compact device. The outside dimen- 
sions of the tarrying rase are only 
10% by JV 4 by 3% Inches. The an- 
alyzer contains a DC. voltmeter, an 
A. i\ voltmeter and a mlllhinnueter The 
1> C voltmeter has three ramies: 
0 to 00: 0 to 200; and 0 to 600 *olls. 
The A.C. voltmeter ha* also three 
ranges: 0 to 10: 0 to 140: and 0 to 
700 volts. The milliammeter has two 
ranees: one Tor 20- mill, reading anil 
the other for 100 mill. This variety of 
ranges makes it possible to test every 
conceivable radio circuit; high voltage 
secondaries of power transformers, 
current drain of all radio tulies. in- 
cluding the high power 250 and 210 
tubes, etc. 

CONVENIENT SELECTOR SWITCH 

The instrument is equipped with a 
six -portion bipolar selector switch: 
by means of which readings may lie 
rhtained of "C" volts, "C"' volts 
reversed, "K" volte. "K" volts re- 
versed, plate voltage, ami screen-grid 
voltage, A 4'^ -volt battery is supplied 
with the analyzer, to provide "C" 
bias, for grid tests, continuity tests, 
etc. 

TESTS PENTOOES— 4, M ULTI- MUS" 
'57's and '58 s— and '80 RECTIFIERS 

There are two sockets on the panel of 
the analyzer, one for four -prong tuhes 
and the other for five-prong tubes. 
There- is a "grid test" push but ton. 
Pin jacks are available for the indi- 
vidual use of all meters, externally, 
itt every range. There is a screen - 
grid pin jaek. and there are two pin 
jacks for connecting the external bat- 
tery. A two-way toccle switch controls the testing cir 
It for either regular cr pentode tube. 



Tests Latest Type '57 and '58 
6-Pronj; Tubes 



I M 7 mm 

f * * fa 



EJVER DETACHABLE 



Itorh plates of the '80- 
tyiie rectifier may be 
tested liy use of a spe- 
cial adapter furnished. 
Charts are provided for 
measuring resistances 
and capacities. 





We take Pleasure in 
offering with the pur- 
cha«e cf eacli analyzer 
—ABSOLUTELY FREE 
OF CHARGE the lat- 
est radio tnihliratloii to 
conn- off (lie press. 
"Radio Set Analyzers" 
Contains detailed de- 
scriptions, photographs 
and circuit diagrams of 
all com in en- ml set an- 
alyzers and i esters. — 
A Real Book. 

The Analyzer is furn- 
ished complete with test 
leads, connecting cables, 
llurgess 4% -volt hat- 
tery. several battery 
leads. fJV tu I X aitap- 
ter. "So rectifier, adap- 
ter and resistance and 
capacity charts. Ship- 
Ping weight, S lbs. 



WORLD-WIDE 
SHORT-WAVE SET 



rl 710 Analyzer. List Prl(e $35.00. £}4 'J Q 





Range 18 to 200 me- 
ters. Employs low cur- 
rent drain 230 tube. 
Requires but 1/45 volt 
"li" battery, 2 No. R 
drvcellx and earphones 
to operate. 

No. 1666 — S.W, /» OP 
Set Your Price °»^*> 



K.C.A.-V1CTOK 
HAND "MIKE" 

Penned es- 
pecially for 
home record- 
ing and iter- 
urnial en- 
tertainment. 
Ilequ Ireshui 
a 22% vultl 
b a t t e r y 
to operate. 
Baslly con- 
nected to any 
radio or sun-, 
pllfter in 
few minutes. Respond* 
hull scrim inaiely to alt 
speech ami music fre- 
quencies. Sold complete 
with 6 ft. .ahle. Ship- 
ping weight 2 lbs. 
No. SP9064. RCA-Vtctor 
Hand "Mike." 
Your Price . 



"MEGA DYKE** ONE-TUBE PENTODE 
LOUDSPEAKER RECEIVER KIT 

In the front part of our catalog — get your FREE copy 
now 1 — there is presented a thoroughly Illustrated discus 
slnii ou the construction ami operation of the MEG 

^_ A DYNE Receiver 

by Hi. ..I Herns 
back, editor. This 
ingenious circuit 
was originally de 
scribed in the 
July issue of the 
RADIO CRAFT 
Magazine. FREE 
copy of w blob 
wlil he given with 
each purchase. 
Tills receiver I* 
indeed one of the 
most outstanding 
developments in the radio industry. It is the first real 
one-tube receiver which will actually operate a loud 
speaker. Thousands- of experimenters ami radio fans will 
want to build this remarkable receiver. For their con 
vi'nlence. we have compiled a compleie list of imrts re 
quired for Its construction. These parts are of the highest 
quality ami are e*a<*tly as specified hy the author. The 
following pans com] rise the complete kit. 
I It. M.S. Fixed Crystal Detector; 1 «-ohm Filamem 
Rheostat: 1 3-elrcuii tuner for used with a .0005 mf. 
tuning condenser; 1 Nu-ajd tyjie I SI I'Y 5-prong socket 
1 1 1 am mar hi ml type Ml.- 23 Variable Condenser: 2 sets 
of Cinch double binding posts; 1 Poiymet .00025 mf. 
fixed cotulmiser: 1 X-L Varlodenser: 1 I'olymei .00025 
mf. fixed comlenser. or 1 Poiymet .OOOi mf. llxed con- 
denser (KOTS: <»nly one of the latter two condensers Is 
actually employed In the circuit); 5 h'almestock binding 
posts: 1 25- ft. roll of hook-up wire: 2 black Uakelite 
knobs: 1 Kurz-Kaseh vernier dial wltii 0 to 100 
scale reading clockwise : I type "38 pentode tube. "Triad 
or "Speed'*; l Hakelite- Panel already drilled with all 
holes, size 7 x 10 x 3/16 inch: 1 hardware abutment. 
The wooden base is not Included. 
No. 2545 — Meqadyne Receiver K ii 



: it. Your Price 

$10.25 




★ METALLIZED PIGTAIL RESISTORS AT ROCK BOTTOM PRICES 

r-VniT? for1unat * lnirr a 6 j^-,. «i«'ors Is of sturdy construe- 

f/'ables us to orter ihesc Q^^i^jHS^ Mo " " n,! ■ lllords roaxiroum 



2.75 




No, 1614 — Converter. 
Your Price 



*ELECTRlCCL0i'K 




A.C. SUPERHET 
S.W.CONVERTER 

Converts any broad- 
cast receiver Into a 
full fledged snperhet 
S \V Rt- elver. Range 
20 to 115 meters. Re- 
quires no plug In 
coils. lias built-in 
filament transformer 
fur 110 volts 60 cycles 
A.C. Employs 3 227 
tubes. Single dial 
control. Instructions 
tnchtd.-d. Shipping 
wt. 8 lbs. 



NOW $7.50 



★UTAH A.C. DY- 
NAMIC SPEAKER 



enable* us to offer these 
fine resistors at Prices which 
surprise even ourselves 
prices mure than three times- 
lower than in our own cata 
lug- Resistors are guaran- 
teed to maintain their nlnu 
age under even adverse op- 
erating conditions. Tlie re- 
sistance element Is based on 
the famous metallized prin- 
ciple which has proven its No. SP2226. Metal, 
superiority wherever aecnr- Hied Resistors. NOW 
acy and uniformity arc {lajn- YOUR £ 
mount requiting The special PRICE . OC 



Values 
Clearly 
Marked 
on Each 
Unit 



AUTOMATIC 
BLOW TORCH 



ami affords maximum 
heat dissipation. A feature 
of these resistors Is their 
molded end -caps, tapered so 
they can he mounted In all 
standard resistor mounts. Hv 
means of their pigtails, they 
may also lie soldered in any 
convenient position. Availa- 
ble In the following sizes— all 
rated at one wall: 300. 450. 
fiufl. H.000. 10.000. 12.000. 
350.000. Act fast to take 
advantage of this nfTer. as 
the supply Is limited. Sold 




»r...,lc ,.„« „f „, f ^— l2 -, o yi 0 y. EACH o^- l^u .f'Tl" „™« 



FREE 




Naval observatory time 
right from your light 
socket! No spring to 
wind, no batteries. 
Never out of order. 
For 110 vnlts t;0 cycle 
A.C. operation only 

No. 1680— Clock. 
Your . 
Price 




100 New Hook-Ups, Etc 
1000 Illustrations. 



RADIO AND SHORT WAVE TREATISE 

The new an.! enlarged Summer edition 
of our Hadlo and Short Wave TreaUse, 
No. 2fi. has just come off the press — 
100 solid pages of useful information, 
radio items, diagrams and illustrations. 
Positively the greatest honk In print— 
NOT JUST ANOTHER CATALOG. Con- 
tains a large editorial section with val- 
unbla information not found anywhere 
else. Considerable space is devoted to a 
TREATISE ON SHORT WAVES for 
both beginners and regular •"hams." 
Among i he new technical Inform nt ion 
listed are the following: Modernizing old 
radio sets — repairing speakers and head- 
sets — making superhets out of old sets — 
data on constructing two-volt battery 
and automobile receivers — circuit of the 
famous Gernsback Megadyne One-Tube 
Loudspeaker Set — short wave coil wind- 
inq data— discussion on S.W. adapters, 
converters and receivers, etc.. etc. 

WRITE TODAV Enclose 4 cents 
for postage. Treatise sent by re- 
turn mail. 



Heat Intensity over 
1200° Fahr. Requires 
on mouth -Mowing. En- 
tirely automatic. Used ' 
for heavy duty solder- 
ing, aluminum solder- 
ing, metal tempering, 
etc Ship. wt. 1 lb. I 
No. K 1006— Torch. 



★ 8 MF. 
ELECTROLYTIC 
t ONDENSERR 



' Tliese guaranteed 
units will (>crforrnl 
I miracles In elim 
] inatuu; objection 
A. P. hum from 
A. F. ami filter 
I el n-uhs. Easily 
I mounted through 
u s e of bayonet 
aorket. Shipping 
I weight 1 lb. 



$0.60 




Measures 5' \6Vt-vfia"- "rrymg na ml 

for ham, IJ^H«J ,e ' . '° ,lie broadcast recelv 



for home recording, shin 
No. 1654— Pre-Amp||fler 
Your Price 



No. SP 9054. Condenser. 

p v r°« .._$0.49 

MICROPHONE & 
PRE-AMPLIFIKR 
OUTFIT 

Excellently suited for 
P. A. work. Inter-com- 
niunlcatioii systems, etc. 
Corn arise* sensitive sin- 
gle -but ton microphone, 
microphone coupling 
Iran -f ■inner and battery 
cut-off switch, gain con- 
trol and output termlu- 
a Is. Put up in neat black 
crackle - finished metal 
casi-. equipped with con 
venlent carrying handle. 

the 
pli 



wt. 10 lbs. 



receiver 

$8.25 



RADIO MIRROR 
PENLIGHT 



$1.00 



operates I rum 110 volt GO 
cycle A.C. line. 0" high 
by wide by 7^-' 

deep. Ship. wt. 19 ibs. 

No. 1506 — Speaker 
Your ^ 7 jr 

Price $ / -to 




A clever device f\»r look- 
a round corners nr 
other inaccessible spots 
on the radio chassis. 
Comprises pen flash ■ 
light and magnifying 
mirror. Complete with 
battery ami bulb. 



No. 1695— Penliqht 
Your 
Price 



$0.85 



NEW PENTODE 
ADAPTER 

A new ami 
simple device 
for replacing 
th» oid '45 
t y j>e power 
tube with tbu 
latest super- 
power Prn- 
hide. Removo 
the *4!J. In- 
sert adapter in vacated 
socket ;<nd then place 
a pentode till* in tlie 
8fK ket of th» ;i da | iter, 
a Ives added life and 
laiwfr to old receivers 
and ami titler-.. Ship- 
pint, weight lb. 
No. 1873. Adapter. 
Your Price. 



MIDC.ET DYNAMIC 
SPEAKER 




65c 



A real microphone of 
single, button type. Ex- 
tremely scnmtlve. Kx- 
celient for P. A. work, 
etc. Standard resistance 
of 100 4ihms Responds 
up to 2r»00 cycles. Ship. 
WL 1 lb. 

No. 1655— Mike. 
Your 
Price 



$2.25 



A real dynamic speaker 
with surprising volume 
and tone. GV4" overall, 
4 V6" diaphragm. Stand 
ard 2 r »00 ohm field coll. 
Output transformer to 
match all type output 
tubes. Wt. 5 Jbs. 
No. 1549 — Speaker. 

I'Z $2.50 



SPEED ^95'* 
TRIPLE-TWIN TUBE 



nqutvnlent to 
one '2'27 de- 
tector ami one 
2I& Power 
tube. Consti- 
tutes a two- 
stak-e direct 
coupled ff.tn 
lilfier in It 
self. Flla 
meilt. 2 A.C. 
ii v. ; plate 
voltage 250. 
Large undlstorted output. 
Ship. wt. 12 oz. 




No. $699. Tube. 
Your Price 



$1.85 



WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O. D. shipment is desired, please remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies order, deduct 2% discount. 
Send money order— certified check — U, S. stamp*. 



Radio Trading Co, 

23 West Broadway 
New York, N. Y. 



ORDER FROM THIS PAGE. You will „ n d special 
prices from time to time in this magazine Get our 
biz FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel Poat, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 



www.americanradiohistorv.com 



RADIO-CRAFT 



192A 



A SUPERSENSITIVE PHOTOELECTRIC CELL 



By DR. FRITZ NOACK* 



TTNDER the name "Patin-Photbcell" there 
^ is now being manufactured by the firm 
of Pressler in Leipzig: a light-sensitive cell 
which is distinguished by extraordinary sen- 
sitivity. It is almost 100 times as respon- 
sive as the ordinary types of gas-filled 
photoelectric cells. Its circuit connections 
are shown in the figure. 

This new device to all appearances does 
not differ in construction from, previous 
types — it has the usual central anode, an 
alkali-coating anode on one-half the inter- 
ior of the glass and is filled with alkali gas. 

The Patin cell, like all other photoelec- 
tric cells, functions immediately before the 
setting in of the glow discharge; however, 
it here loses its similarity and exhibits its 
remarkable virtue of the spreading of field 
of its activity. Whereas earlier tube types 
have but a very limited band of action, the 
new cell may be acted upon with unusually 
high and changing quantities of light with- 
out there being any distortion of the am- 
plitude of the resulting current. That is 
the "secret" of this new cell construction. 

The "how" is equally interesting. By 
correct selection of the gasses and gas pres- 
sure and through correct selection of the 
distance between the anode and alkali- 
coated cathode, for a given light condition, 
this result may be obtained. Thus, for blue 
light, there would be selected for the coat- 
ing perhaps camlium or natrium; and for 
yellow light, caesium or lithium, or a com- 
bination of both. The size of the alkali 
layer is about 15 sq. cm.; the 'internal re- 
sistance of the resulting cell averages about 
0.5- to 1. megohn. 

As usual for P. E. cells of this type the 
required potential in an amplifier circuit is 
about 190 volts; also, it should be resist- 
ance-capacity coupled to the amplified tube. 

The value of Rl for "talkies" should be 




• Berlin Corrcipocdent. 



Connections of the supersensitive Patin P. E. 
cell. 

about 0.6-megohm; for such services as 
television a higher value of resistance must 
be used. 

In sound-on-film operation it has been 
possible to obtain an A. C. potential input 
to the amplifier tube of 0:5-volt; this figure 
is obtained with a plate potential of 190 
volts and coupling resistor Rl of 0.5-megohm. 

Referring to the illustration, the numerals 
carry the following descriptions: 1, light 
source; 2, condensing lens; 3, anode; 4, al- 
kali cathode; Rl, coupling resistor, 0.5- 
megohm, or more; R2, grid leak, 0-5- to 2 
megohms; R3, a potentiometer of about 
0.5-megohm in shunt to a 190 V. potential 
supply; battery "C" has a potential suffi- 
cient for correct operation of the control- 
grid circuit of the particular amplifier tube 
used; coupling condenser CI may have a 
capacity between .005- and .015-mf. 

For picture transmission a frequency of 
at least 25 kc. is required; in fact, for good 
pictures it is necessary to use frequencies 
up to 100 kc. At these extraordinarily high 
frequencies the Patin cell is not satisfactory 
as usually constructed; instead, it is nec- 
essary to use a special tube. 

Due to the sharp line of demarcation be- 
tween the points of operation of the ordin- 
ary types of P. E. cell it is of little use 
to connect a potentiometer for control of the 



potential applied between its electrodes. The 
Patin cell, however, is readily controlled fa 
this manner; in fact, it is probable that this 
method of control will find numerous indus- 
trial applications — particularly, in relay cir- 
cuits. Potentiometer control also has some 
application in "talkies" systems using the 
Patin cell for pickup; the potentiometer may 
be located at a remote point. An arrangement 
such as this would not be possible if the 
earlier design of P. E. cell were used. 

This broadening of the active range of a photo- 
electric cell is an improvement that is perhaps 
best likened to the "variable-mu" effect which has 
been introduced into some of the new vacuum 
tubes as a means of greatly increasing their un- 
distorted output. 

For sound-on-ftlm reproduction it may be neces- 
sary to use a 3 -stage resistance-capacity coupled 
amplifier. Under the same requirements of pick- 
up and power output an installation incorporating 
the Patin cell would be able, due to its increased 
efficiency through, the use of this cell, to achieve 
the same results with an amplifier system having 
a much lower degree of amplification. In this 
manner a saving may be effected in the initial 
cost of the equipment and in its subsequent serv- 
ice requirements. „ 

This control-type P. E. cell is not as available 
on the American market. In fact, it is so new 
that its commercial aspects have hardly received 
consideration. Nevertheless, as its advantages be- 
come more obvious it will receive increasing at- 
tention. For instance, devices of this nature 
always receive a welcome in school and commer- 
cial laboratories as a demonstration and test in- 
strument. Perhaps an American manufacturer 
may shortly make arrangements for the produc- 
tion of this tube. . ^ 

At the moment it has received the serious con- 
sideration of the firm of C Lorenz, A. G , as a 
component of their police flash image apparatus. 

Experts in Germany have had nothing but words 
of praise for the Patin cell ; they consider it to be 
a great step forward in the design of photoelectric 
equipment. I, myself, have witnessed a sound- 
film program of a sound installation incorporating 
in the pickup system one of these new tubes and 
I had the impression that the resulting sound 
was not only just as good but actually superior 
to the reproduction obtainable from the earlier 
type of P. E. cell. Continued development will 
undoubtedly increase this superiority. 



:POST CARD: 



PLACE 
STAMP 
HERE 



H. C. LEWIS, President 
QOYNE ELECTRICAL SCHOOL, Dept. 62-8H 
500 S. Paulina Street 

CHICAGO, ILL 



:POST CARD: 



PLACE 
STAMP 
HERE 



CABLE RADIO TUBE CORP. 
230-242 North 9th Street 

BROOKLYN, NEW YORK 



www.americanradiflhistorv.com 



:POST CARD: 



PLACE 
STAMP 
HERE 



LINCOLN RADIO CORPORATION 
Dept. RC-9 
329 So, Wood Street 

CHICAGO, ILL 



:POST CARD: 



PLACE 
STAMP 
HERE 



J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 
Dept. 2JX 

WASHINGTON, D. C. 



192B 



RADIO-CRAFT 



DRAFTING MUSICAL COMPOSITIONS 



YN the January, 1932 issue of RADIO- 

* CRAFT appeared an interesting article 
entitled. "The Radio Organ of a Trillion 
Tones." In this Btory Mr. Arnold Lesti 
disclosed the manner in which a draftsman 
could ink onto white Bristol-bbard a series 
of marks which could be resolved into any 
desired note or notes of the musical scale 
and with any desired timbre. Light-sensi- 
tive cells are essential components in the 
application of this method of musical com- 
position. 

Another method, still taking advantage 
of the light-sensitive cell, has recently been 
developed by the Russian, A. E. Scholpo, at 
the laboratory of the musical department 
of the National Historical Institute of Art 
in Leningrad. To his works he gives the 
name "designed composition." In short, the 
procedure is to draw on a paper ribbon an 
India-ink mark having varying area; by 
illuminating this ribbon and running it un- 
derneath a P. E. cell connected to an ampli- 
fier and reproducer system the designed fre- 
quencies may be reproduced as sound. The 
set-up is illustrated in the lower portion of 
the figure. 

Hindemith, many years ago tried with 
success to do away with the laborious mark- 
ing down of musical thoughts by the usual 
means of note writing and substituted the 
procedure of writing compositions for me- 
chanical pianos direct on the music rolls. 

Sound-on-film presents a much more 
flexible medium for the music author. In 
fact, the Englishman Humphries and sound 
technicians in America have attempted to 
chart human speech; however, the com- 
plexity of the human voice makes this an 
exceedingly difficult process. 

Sound-film music may appear on the pic- 
ture strip as a sequence of even, black, 
wavy mountains and valleys having much 
the appearanc e of a mountain profile as de- 

• Berlin, Germany. 



By OTTO KAPPELMAYER* 




Above, "designed" notes; below, sound equip- 
ment. 

picted in maps. The height of the wave 
controls the volume of the sound; the length 
controls its note; inasmuch as this film has 
a universal «peed this factor may be neg- 
lected. Thus, a deep bass note is repre- 
sented by a long wave and a high soprano 
by a short one, as represented in the upper 
portion of the illustration. (By "wave" is 
meant the distance between two points of 
equal wave height; a high note, for ex- 
ample, would look like twin needle points.) 

With the two elements, wavelength and 
wave-height (amplitude), therefore, are 
connected the impressions of notes and 
their intensity, as far as the hearing is 
concerned. 

Supposing a note Is sounded over a period of 
several beats, perhaps as counterpoint, then 
simple wave pictures of this note must follow 
each other at regular intervals for the duration 
of the note. But if, as in a chord, several notes 
are sounded simultaneously, the curves or lines 
for the individual notes pile one above the other 
to produce a complex wave-form. The result is 
a tone. 

"Designed compositions" are a natural result 
of this knowledge. The charted composition 
is written on millimeter paper and magnified 



"about ten times. Then, the composition Is 
photographed onto sound film and, if desired, 
multiplied in the usual way. 

Perhaps the most interesting element of this 
process is the masterful control which the com- 
poser has over his medium of expression. No 
longer is he limited by instrumental peculiari- 
ties <or limitations such as the range of the 
notes or their tone; the volume, or the physical 
limitations of the musician. 

He may (a), apply gliding tones, thereby sub- 
dividing into any number of fine divisions the pre- 
viously twelve half-tones into which the octave 
is arranged ; (b), introduce cutting staccatos and 
pearly glissandoes, and; (c), produce entirely new 
tone colors and shades such as have never before 
been produced by any musical instrument any- 
where in the world. 

Therefore, the extension of the range of notes 
an<J tones and their volume; and the perfect 
flexibility of the modulation in this broadened 
world of sound open up many new possibilities 
for musical invention. 

Transformation of 'the charted, wave sound-writ* 
,ing into audible sounds takes place by arranging 
the equipment in such a way that a source of 
light shines through a slit and onto the moving 
film strip. As the reflected light varies in inten- 
sity it affects in varying degree the conductivity 
of a photoelectric cell placed nearby. This cell is 
connected to an amplifier in the usual way; the 
output of this amplifier may be connected to a 
reproducer of any type. 

By using reproducers of various types; and by 
introducing into the amplifier circuit Alter charac- 
teristics of any desired kind, the original "designed 
music'* may be still further modulated — much as 
an artisan puts a final finish onto a jewel. 

The designed composition will not have its 
starting point from the world of music; instead, 
it will need to look for entirely new paths of 
sound expression in the world of human emotion 
and feeling. 

Thus, at first, this new medium, like any other, 
will produce in us strange sensations quite differ- 
ent from anything we have previously known, 
but, in later years, when the creators of music 
will have established rapport with the new means 
of producing sound, they will have become free 
from the limitations of the present forms of sound 
expression. The final step in our appreciation of 
this new art will be achieved when our senses 
revel in stage presentations of "designed" music. 
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H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

500 S. Paulina St., Dept. 62-8H, Chicago, III. 

Dear Mr. Lewis: — Send me your Big Free Radio Book, and all de- 
tails of your Special Offer. 
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J- E. SMITH. President 
National Radio Institute 
Washington, D. C. 

Dept 2JX 

Dear Mr. Smith: I want to take advantage of your Special Offer. 
Send me your two books, "Trouble Shooting in D.C., A.C. and Bat- 
tery Sets" and "Rich Rewards » Radio/* I understand this request 
does not obligate me. 
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SPEED Triple-Twin Group 
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'HONOR 




BUILT" 



PRICE 



Some tubes are sold on low-price alone. Where price is the whole consideration, we can't possibly 
hope to sell Certified TRIADS, the Double-Checked Tubes, with an engineering pedigree accom- 
panying each tube. The TRIAD certification slip assures the purchaser of positive satisfaction and 
the dealer of a real profit. In quantities, the discount is 50% to TRIAD Dealers and Servicemen. 



QUALITY 



Certified TRIAD Tubes are of superior and regular quality. They are all 
right up to a very high standard. The engineering slip which is sealed in with 
each tube assures you of absolute satisfaction with a real guarantee. Our story 
in a nutshell is "there are no better tubes that Certified TRIADS " 



PREMIUMS 




The announcement made in our "ad'* last month practically cleaned out 
our stock of the $18.00 Hammond Electric Clocks which we gave free 
to Certified TRIAD Dealers and Servicemen with their first 50.00 order— 
£25.00 net. There are a few left. 

We are now able to make another striking introductory offer. By an 
arrangement with the publishers we now offer a handsome copy of the 
popular Official Radio Service Manual or Radio Encyclopedia with each 
Dealer or Serviceman's initial order of 40.00 — $20.00. net. No radio 
organization is complete without copies of all these important books. 
Read the publishers' advertisements which tell you all about them, 
then send in your first order for 




CERTIFIED 



TRIAD 



TUBES 



The TRIAD Line is complete. It includes all types 
of standard Tubes as well as Photo-Electric Cells 
Television Tubes. 

CERTIFIED TRIAD TUBES are licensed by 
RCA, and are sold at the same list prices. 



TP I A n MANUFACTURING CO. 
■\ I \J Pawtucket, R. I. 
My money order or Murk for $20.00 Is attached. In 
return. I want the cKKTIKIKIi TIUAh TI'liKH listed from 
tlie ri'Ciilar TUIA l> "IT UK 1.1*1 amount inK to $4u. leas 50% 
(liMOunt. I sun ;iUo to rirclvf. AlIKOLI'TKI.Y K11KK, tl»e 
manual eliet-ked IteloW: 

t ] 1931 OFFICIAL RADIO KKKVIl'K MANTAL. 
t ] 1932 OFFICIAL llAIHO SKKVICK MANTAL. 
T ] 1033 OFFICIAL UAIHO KKUVICK MANTAL. 
I ] S. GKKNSUACK'S UAhIO KNVYCLOPKIHA. 

Name 

Addre>« 

City State 

My letterhead or business card is attached 
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Tune the N E W way 

• /©^World-Wide Reception 
with the LINCOLN DE LUXE SW 33 



SILENT TUNING 

The weakest carrier wave is registered on the 
signal indicator and can be tuned with precision 
and perfect silence without disturbing atmos- 
pheric noises. 

SIGNAL INDICATOR 

A meter directly above the dial indicates, not 
only the weakest signal, but allows the operator 
to tune into a signal perfectly. Guess work is 
entirely eliminated. Comparative signal strength 
is indicated. 

UNDISTORTED HIGH 
AMPLIFICATION- 

Three stages of push pull with new system of 
twin-grid detection allows tremendous u ft dis- 
torted amplification of the high gain I. F. 
amplifier. The handling power of this system 
seems to be unlimited and tremendous volume 
on weak signals can be had if desired. 

AUTOMATIC VOLUME 
CONTROL 

Thcce are two paramount advantages in good 
automatic volume level. First, in tuning from 
weak to strong signals; and secondly, in holding 
a steady volume level on fading stations which 
is so common in short wave reception. The 
effect of this new Lincoln feature is so em- 
cien r that a near-by stroke of lightning registers 
only a muffled sound in the speaker; it has the 
.ame effect on all sharp electrical interference. 



NEW FIDELITY 

Twin-grid detection preceded by push pull in- 
put I. F. transformers and followed by two 
stages of transformer coupled push pull stages, 
produces an undistorted register of a wide band 
of frequencies, giving a perfectly balanced out- 
put with realism hard to associate with radio. 

All of the new reactions in the SW-33 model 
are what we all have wanted for years, — they 
are here for you today — thanks to Lincoln's 
foresight in radio possibilities. 




THE NEW DEVELOPMENTS 

have made the new DeLuxe SW-33 just about as ideal a receiver as one 
could hope to own. The use of five variable itiu tubes controlled by the 
new twin grid second detector and followed by two transformer coupled 
push pull stages has opened the gates to new ideas of enjoyable distant 
reception. 

The signal indicator locates carrier waves which are difficult to hear; 
many times the carrier is not being used or modulated as is the case in 
transatlantic phone. The signal indicator registets these silent carriers 
and enables you to be accurately tuned, ready for the voice to be heard. 

WHEN THIS CARRIER IS TUNED, ATMOSPHERIC NOISES 
ARE REDUCED TO A MINIMUM, AUTOMATICALLY. 

Distant stations can be tuned silently, and volume then brought 
up to desired strength (volume control does not affect sensitivity). 
Perfect volume level on short wave stations is another great asset in 
the new Lincoln. If you have ever tuned in a foreign short wave 
station, or even many of our short wave stations in the U.S.A., you 
will appreciate the great value of uniform volume level. 

The performance of Lincoln equipment has been known the world 
over for years. Its use by Polar Expeditions, broadcasting stations, both 
domestic and abroad, U. S. Naval Station operators, and hundreds of 
super critical DX fans, has proved Lincoln's exceptional merit. 

Complete equipment consists of chassis, power equipment, auditorium 
type speaker and complete set of laboratory tested tubes. Chassis is 
finished in highly polished nickel over copper and presents a handsome 
appearance. Precision laboratory construction is employed throughout, 
and every receiver is tested on distance before shipment. 

Write for description of new developments and new sales plan which 
overcome the present defects in the present custom built radio 
merchandising. 



LINCOLN RADIO CORPORATION 

Dept. RC-9, 329 S. Wood St., Chicago, III. 

Please send information on □ A.C. □ D.C. receivers. 
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Print name and address plainly 
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